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HAVE . THESE 
ENGIN 1G AND DE- 


SIGN Features... . 


1. MODERN, PRACTICAL STYLING. 
2. SMALL, COMPACT SIZE. 


3. DESK SET PORTABILITY—EASY TO PICK UP WITH 
ONE HAND. 


4. SIMPLE, RUGGED CONSTRUCTION. 
5. Erase EXTERIOR—NO EXPOSED METAL 


PARTS. 
s* HANDLE REINFORCED BY TWO HEAVY BRONZE 
CONDUCTOR BARS MOLDED THRU THE CENTER. 
7. KELLOGG STANDARD TRANSMISSION AND RE- 


8. SELF-CONTAINED CAPSULE TYPE TRANSMITTER 


AND RECEIVER UNITS. 
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—GREATER CONCENTRATION AND PENETRA- 
TION OF RINGING TONE. 

17. TRIAD CIRCUIT WHICH ELIMINATES SIDE 
TONE AND DISTORTION WITHOUT SACRIFI- 
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Mouthpiece and transmitter easily removed without tools 
No fuss, no bother with cord terminals or ‘wrong’ position 
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@ The Federal Communications Com 
mission won a place in the Washington 
“sun” during early December, as the re 
sult of the announcement of the $12,000, 
000 long distance rate reduction by the 
American Telephone and Telegraph Co 
after discussions with FCC officials and 
with the victory in the U. S. Supreme 
Court on the uniform system of accounts 
for telephone companies 

The Telephone Investigation was cred 
ited with the securing of the $12,000,000 
long distance rate reduction and the slash 
in charges, too, signalized a new method 
of regulation as an agreement was reached 
between the FCC representatives and the 
\. T. & T. officials after a series of in 
formal conferences and discussions in 
stead of having been the subject of a con 
troversial, long-drawn-out inquiry and 
hearings. This reduction, coupled with 
two previous decreases of $10,000,000, 
voluntarily made by the A. T. & T., was 
hailed in Washington circles as having 
resulted in a total of $22,000,000 in rate 
diminuations due to the Investigation’s 
activities and the Investigation appro 
priation of $1,150,000 was held up as 
the investment upon which the $22,000 
000 reduction was secured 
@ A large share of credit for th 
achievement of the $12,000,000 rate re 
duction and for its accomplishment 
through the conference method was at 
tached to the work of Carl I. Wheat, who 
came to the FCC in late September as 


Investigation Associate Counsel in charge 
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On Washington 


By ROLAND C. DAVIES 
Editor 


Telecommunications Reports 
ae 


Mr. Wheat, who 


was aided in the preparation of back 


of the toll rate inquiry 


ground material on the need for a toll 
rate reduction by Investigation account 
ants, carried on the conferences and ne 
gotiations with the A. T. & T. officials 
which were conduced secretly during the 


entire month of November 


@ The U. S. Supreme Court in an unani 
mous opinion on its first decision day in 
December upheld the FCC Telephone 
Accounting System because it stated that 
it was “not at liberty” to substitute its 
discretion for that of administrative of 
ficers who have kept within the bounds 
of administrative powers. As a result the 
FCC system will be placed in effect on 
Jan. 1, 1937 A major point of the 
courts decision was its statement about 
the FCC’s administration of 100.4 or the 
controverted Acquisition Adjustment a 
count under which the commission will 
have discretion to pass upon all amounts 
in acquisition of telephone properties in 
excess of original cost and to order those 
amounts to be either written off out of 
surplus or amortized. The court cited 
that it had called upon the FCC for an 
interpretation of its methods in the hand 


ling of that account to avoid a misunder 


standing and to give assurance to the 
companies about its administration and 
that “we interpret this declaration as an 
administrative construction binding upon 
the Commission in its future dealings 
with the companies”. 

@ Another Washington event of interest 
to the telephone industry was the re 
sumption of hearings during the second 
week of December in the Telephone In 
vestigation. The week’s sessions dealt 
with the financing and corporate organ- 
ization and with the methods of billings 
of development and research of the Bell 
Telephone Laboratories. Samuel Becker, 
Investigation special counsel, sought to 
show first that the Laboratories had 
been sold their asscts by Western Elec- 
tric at a “writeup” profit of $2,112,000, 
together with no transfer of the deprecia 
tion reserve on the buildings and equip- 
ment amounting to another $3,000,000 and 
second that a large number of research 
projects were billed against the Ameri 
can Telephone and Telegraph Co. on 
work which did not benefit the local ex 
change telephone service but was solely 
of toll value, while the telephone user 
bore the cost because of the license serv- 
ice contract payments to the A. T. & T 
by Bell System operating companies. 
Dr. Frank B. Jewett, president of Bell 
Laboratories, and other Laboratories of- 
ficials defended the financing on the 
ground that the sale price was a fair 
value. Dr. Jewett, in particular, also out 


lined his views about the notable role 

















which the Laboratories had played in de- 
velopment of telephony and the art of 
communications and denied that the allo- 
cation of costs for research had been er- 
roneously made. 
~~ ¢ 

Expect Congressional Favor 
For More Funds For In- 
vestigation, Regulation .. . 


@ The $12,000,000 toll rate reduction, 
secured by the FCC, is expected to have 
swung a large amount of Congressional 
favor to the Communications Commis- 
sion. Telephone Division Chairman Paul 
A. Walker, who has been the directing 
head of the FCC Investigation, is be- 
lieved to have won certain approval of 
his plan for an additional $350,000 to 
continue the Telephone Investigation un- 
til next July 1 and possibly to gain a 
$500,000 added appropriation for the 
Commission’s regular budget for increas- 
ing of the telephone regulation work in 


the permanent program of the agency. 


Reactions from Congress indicate that 
these added funds will be forthcoming 
on the basis of the Investigation record, 
despite the avowed view in Washington 
about paring down expenses. Commis- 
sioner Walker appeared before the House 
Appropriations Committee to recite the 
accomplishments of the Investigation in an 
executive session and it is understood 
he was accorded hearty praise for the 
record by the Congressman. The $500,- 
000 addition to the regular appropriation 
would be directed, it is understood, to- 
wards establishing a larger accounting 
and engineering personnel on telephone 
regulation and the setting up of regional 
accounting and inspection offices through- 


out the country. 


@ The method of conferences and dis- 
cussions between the FCC representatives 
and A. T. & T. officials to accomplish 
the rate reduction won praise both from 
the Commission, which cited that the 
company in acceding informally to its 
request for these meetings and the re- 
duction without lengthy hearings was 
“pursuing a forward-looking policy” and 
from Walter S. Gifford, A. T. & T. presi- 
dent, who declared that “discussions, 
conducted in a spirit of fairness and with 
opportunity to develop and consider all 
pertinent facts, are a much more satis 
factory basis for regulation than are the 
highly technical, prolonged and contro- 
versial formal hearings which have so 


often developed around rate questions.” 
@ The A. T. & T. “was very glad to 
participate in conferences,” Mr. Gifford 


stated, “with the representatives of the 





Commission in an effort to work out 


the present rate problems by informal 


discussions rather than by the usual type 


of formal hearings which are often high- 
ly controversial, long drawn out and very 
costly to all concerned. It is gratifying 
that his effort has proved successful. The 
reduction of $12,000,000 on an annual 
basis, in the long lines charges, is sub 
stantially in excess of the reduction the 
company thought should be made at this 
time. We have decided to accept this re- 
duction, however, in view of the con 
tinued improvement in business  condi- 
tions and in view particularly of the ad- 
vantages which this method of dealing 
with rate problems promises for the 
public as well as for the Commission and 
the Company. The rates will become ef 
fective early in 1937—at least not later 


than Jan. 15. 


In announcing the reduction, Commis 
sion Walker stated the Commission “be 
lieves that many advantages to the pub- 
lic which will flow from his immediate 
and material rate reduction, thus infor- 
mally obtained, greatly outweigh any 
possible advantage of somewhat greater 
future reductions that might result from 
lengthy formal proceedings at this time, 
especially since under the law rate orders 
cannot be given retroactive force. Under 
the informal methods which have been 
adopted the expected large savings to the 
public will become available at once, 
rather than being delayed by hearings, 
arguments and possible litigation, as has 
been the situation in many rate proceed 


ings in the past.” 


@ The Long Lines network of the Amer 


Was 


ican Telephone and Telegraph C 
characterized by the Commission as “un 
questionably the most extensive and im- 
portant instrument of communication 
ever developed in any part of the world, 
and it is the Commission’s view that its 
efforts should be directed toward effect 
ing an ever-increasing utilization of this 
widespread system in which nearly a 
half-billion of dollars have already been 
invested.” It was added that FCC felt 
the development of rates in toll service 
to make for the greatest possible use of 


Long Lines network will constitute a 


service to the nation of great potential 


import. 

* E. ) & 
Stamp of Approval on 
‘Original Cost” Principle 
By Supreme Court... 
@ The Supreme Court placed a stamp 
of approval on the “original cost” prin 


ciple of the FCC Accounting System 


TELEPHONE 


because of the widespread nature of the 


telephone industry and of the facilitation 
of the work of regulatory bodies in as- 
certaining purchase prices and values of 
telephone plant. Especially was it noted 
by the court that commissions ought to 
have the power to probe transactions be- 
tween affiliates or subsidiaries in the 
same system because bargaining at arm’s 
length may establish a poor criterion of 
value. 

In citing that it would not take over 
the discretionary powers of the Commis 
sion, the court cited that to show the 
administrative powers of the FCC “have 
been exceeded” it is not enough to show 
the system of accounts appears “unwise, 
burdensome or inferior to another” and 
“error or unwisdom is not equivalent to 
abuse”. The ground for upsetting the 
system would have to prove the FCC 
plan was entirely at odds with correct 
principles of accounting. The court took 
a firm position that the accounting sys- 
tém was a proper weapon for regulation 
@ The administrative interpretation of 
the Account 100.4 which Chief Justice 
Hughes had ordered to be submitted to 
the court by the FCC during the argu- 
ment in November was declared in the 
court opinion to “devitalize the objection 
that the difference between present value 
and original cost is withdrawn from 
recognition as legitimate investment.” 
The court’s opinion also took the posi- 
tion that interpretations by the Commis- 
sion about the amortization of legitimate 
investment in the Acquisition Adjust- 
ment account are “enough to dispel the 
fear that in the practical operation (of 
the accounting system) the regulations 
will become instruments of hardship.” 

Although the telephone industry lost 
the case—the first court test of the com- 
munications regulatory powers of the 
KCC,—the defeat was not empty of ma- 
terial benefit to the industry, it is felt 
in many circles. As a result of the briefs 
and affidavits in the record of the case 
both in the statutory three-judge proceed- 
ings in New York and before the Su 
preme Court, the Commission has had 
to give a full exposition of the regula 
tions and instructions of the controverted 
sections of the system. Thus the tele 
phone companies will now have a precise 
knowledge of the new system’s admin- 
istration, because the court record is re- 
garded as having a binding effect upon 
the Commission’s future moves. That is 


particularly true in the case of the ad 


ministration of the Acquisition Adjust 
ment account which was interpreted espe 
cially for the Supreme Court. 


(Please turn to page 17) 
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Telephone Transmission 


Theory and Practice 


CHAPTER XI 


e As the length of a long distance cir 
cuit increases and the transmission loss 
rises beyond the limit of 20 db we must 
consider ways and means of compensat 
ing for the loss so that the overall equi- 
valent will not exceed the limiting 
value for good voice volume. Although 
many schemes for solving this problem 
were tried, none were very successful 
until the invention of the three-elec- 
trode vacuum-tube This device solved 
the major problems of compensating for 
line loss and today there is practically 
no limit to the circuit length or equiva- 
lent over which satisfactory voice 
transmission can be had 

There is hardly anyone who is not 
familiar with vacuum tubes so we do 
not need to discuss them in detail; 
however, I will briefly explain the 
electrical characteristics as applied to 
amplifiers and repeaters used in con 
nection with our telephone problems 
We generally define an amplifier as a 
device which will increase the energy 
level of an electrical signal, this being 
accomplished without appreciable dis- 
tortion. For example, if we have a box 
containing some transformers and tubes 


connected together in the proper man 


ner and with terminals brought out and 


“Input” and “Output” respec- 
tively we can perform some interest 
ing experiments. If we connect an 
scillator such as described in Chapter 
VI, Fig. 32 to the “Input” terminals 
and an a-c voltmeter (Fig. 14 Chap. II) 
to the “Output” terminals we might 
find that on applying 0.1 volt of 1,000 
cycle frequen \ to the “Input” we 
would read 10 volts across the “Out 
put.” We might also find that this 
same voltage ratio held if 0.2 volts was 
impressed on the “Input” terminals or 
if other frequencies were applied 
However, if we applied the oscillator 
voltage to the “Output” terminals and 
meter to the “Input” 


terminals we would observe no read 


connected _ the 


ing whatever regardless of the voltage 
applied. In other words an amplifier 
is a one-way device only and cannot 


be connected into a telephone line for 
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By ROBERT A. CLARK, JR. 


The theory of vacuum tube amplifiers and telephone 
repeaters is presented in this chapter, also a method 
of computing and adjusting the gain of an amplifier. 





two-way communication 
@ Where amplification in both direc- 
tions is desired a circuit employing 
two amplifiers and a combination of 
networks similar to a Wheatstone 
bridge circuit may be used. This is 
known as a repeater the name being 
somewhat of a misnomer as the energy 
is amplified in both directions rather 
than being repeated. 

Let us briefly consider the theory of 
amplifiers by studying the circuit of a 
| 


unit suitable for increasing the energy 


level as received at a telephone re 
ceiver up to a value sufficient to oper- 
ate a loud speaker, This combination 
of amplifier and loud speaker is com 
monly used in connection with the 
anti-side tone subset shown in Fig 
46, Chap. IX (Tel. Eng. 10-36). The 
“Input” terminals are connected to the 
subset in place of the receiver 

@ Fig. 56 shows the internal connec 
tions of the amplifier which can readily 


be assembled in a small steel cabinet 


about 8”x8”x12”, The amplifier has a 
gain of about 40 db which is more than 
sufficient for use in connection with 


telephone applications such as out 


lined in the preceeding paragraph. 


Starting at the “Input” 


terminals we 
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find a transformer (3541) which con- 
nects to the first-stage tube. The tube 
shown in the figure is a type 76. Simi- 
lar tubes may be used such as the 56 
\ vacuum tube as you undoubtedly all 
know is somewhat like a relay in opera 
tion. It has certain advantages over 
the mechanical type relay in that it re- 
quires an extremely small amount of 
energy for operation and has practical 
ly no time lag. For example, if we 
apply sufficient negative potential to 
the grid of the tube the current 
through the “B” supply and the pkate 
will drop to zero. If the potential on 
the grid is reduced to zero or made 
positive, the current through the plate 
circuit will rise to a given value which 
depends on the characteristics of the 
tube and the plate and grid voltages. 
Typical curves showing the relation 
between the plate current and _ grid 
voltage for a 76 type tube are shown 
in Figure 57. The current consumed 
in the grid circuit under ordinary 
operating conditions at audio frequen- 
cies is so small that it can hardly be 
measured. We therefore say that the 
input impedance is exceedingly high 
considering it in the neighborhood of 


at least 10 megohms. Referring to the 


FOOT SwiTCH 


Fig. 56—Schematic diagram 


L ane of a two-stage amplifier. 











analogy of the d-c relay this means 
that the operating winding of the relay 
is extremely high and requires practic- 
ally no power for operation. 

If we apply a_ pulsating or a-c 
voltage to the grid of the tube we ob- 
tain a current fluctuation in the plate 
circuit. Now, if as shown in Fig- 
ure 56 the plate is connected to a 
transformer a fluctuating current in 
the plate circuit will produce an a-c 
voltage in the secondary of this trans- 
former. Let us see what happens 
when an a-c voltage is applied to the 
“Input” terminals; suppose this volt- 
age to be in the order of one-tenth volt 
1,000 cycles frequency. You will re- 
call in Chapter VII (Tel. Eng. 9-36) 
we discussed the theory of trans- 
formers and the effect of primary to 
secondary ratio on the impedance 
characteristics. In an amplifier such 
as shown in Figure 56 certain applica 
tions require that the input impedance 
be relatively high that is say in the 
neighborhood of 10,000 ohms. This per- 
mits a large number of amplifiers to 
be bridged on a telephone line without 
causing appreciable transmission loss. 
Inasmuch as the input impedance of 
the vacuum tube as explained in the 
preceeding paragraph is very high we 
can use an input transformer having 
a fairly high step up ratio without 
lowering the impedance below the 
above limit. In practice we find that 
this step up ratio is governed by limi- 
tations in transformer design. 

With the ordinary type transformer 
a step up ratio of one to five is prac- 
tical; in some instances, a step up 
ratio as high as one to ten may be 
used. We will assume the transformer 
used has a step up ratio of one to five. 
You will note this transformer has two 
primary and two secondary windings. 
These are so arranged as to be 
balanced electrostatically and mag- 
netically to ground. If the windings 
were not balanced, conditions might 
occur such as on telephone lines ex- 
posed to severe power induction which 
would result in abnormal noise in the 
loud speaker, There is also an electro- 
static shield between the primary and 
secondary windings which further 
tends to prevent noise. 

@ Now, if for example, we apply 0.1 
volts, 1,000 cycles to the “Input” ter- 
minals of the transformer this voltage 
will be raised to 0.5 volts at the sec- 
ondary terminals or between the grid 
and ground. The 0.1 mf condenser 
(term. 5-6) and the 2,000 ohm resistor 
(term, 7-8) interposed between the 
cathode of the 76 tube and ground 
serve only to apply a negative voltage 
between the grid (term. 3) and the 
cathode (term. 4). The a-c voltage 
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applied to the grid of the tube results 
in an a-c voltage across the primary 
winding (term. 1-2) of the 1221 trans- 
former. This voltage is due obviously 
to the a-c current flowing in the wind- 
ing which in turn results from the 
voltage applied to the grid of the tube 
We are obviously interested in knowing 
what voltage we may expect across the 
terminals of the 1221 transformer. 

@ The complete theory of vacuum 
tube operation is somewhat complex 
and I do not believe it worthwhile for 
us to go into it very much in detail. 
However, theory tells us we can con- 
sider a vacuum tube as equivalent to 
an a-c generator having a given in- 
ternal impedance (see Fig. 23 Chap. 
1V—Tel-Eng. 5-36). The generator 
voltage is a function of the tube char- 
acteristics and the a-c voltage ap 
plied to the grid. The tube constant 
which determines this value is known 
as the amplification factor. By multi- 
plying the grid voltage by the amplifi- 
cation factor we obtain the equivalent 
voltage designated E in Fig. 28. Am- 
plification factors of tubes commonly 
used in telephone practice range from 
about 3 to 20. The 76 tube has an am- 
plification factor of about 10; the 
equivalent internal impedance is about 
10,000 ohms. 


From this data we can determine 


how much voltage increase or gain we 


obtain through the tube. As we _ im- 
pressed a voltage of 0.5 volts on the 
grid we will obtain ten times this 
amount or 5 volts as the internal gen- 


erated voltage in the plate circuit 


GRID VOLTS 


You will recall in Chapter IV that for 
maximum power transfer the  im- 
pedance of the load which in this case 
is the 1221 transformer should _ be 
equal to the internal impedance of the 
source (the 76 tube) which is 10,000 
ohms. Assuming that the transformer 
provides this load we will have a 
voltage of one-half the generated volt- 
age or 2.5 volts across the primary 
terminals (1-2) of the 1221 trans- 
former. The resistance of the poten 
tiometer across the secondary of this 
transformer (3-4) is about 500,000 
ohms. We find by formula 29 (Chap 
VII) that a transformer having a ratio 
of about 1 to 7 will provide the proper 
impedance matching for maximum 
power transfer. Allowing for slight 
loss in the transformer we find (for- 
mula 28) the voltage across the sec 
ondary terminals of a_ transformer 
with the above ratio would be about 
15 volts. The 500,000 ohm potentio 
meter provides an adjustment whereby 
any degree of amplification within the 
limits of the tube may be had. 

@ Continuing through the second 
stage of amplification and using the 
same principles as before mentioned 
we can determine the voltage across 
the 15-H. output choke coil of the 
tube. A power tube such as shown in 
the drawing generally has a somewhat 
lower amplification factor and also 
lower impedance. The 42 type tube 
shown in the drawing when used as a 
triode or three element tube has an 
amplification factor of about 6 and an 


output impedance of about 3,000 ohms 
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With the volume control potentiometer 


turned to maximum the voltage across 


the plate impedance (15-H) with no 
oad connected to the output terminals 
would be approximately 6 times the 

| voltage 90 volts If we onnect 
i O d Spec ike i\ v i mpedance 
of 3,000 ms il der t natch the 

iipu edance or tine t ¢ the V y| 

in VO a ) rie ib ve 


s somewha dithcu » express 
the gain of the amplifier 1 exat 
terms owing to the fact that it does oO 

},1 - ] 
extract appreciable power trom the line 


However, we can obtain the approxi- 


mate relations if we assume that the 


amplifier has an input impedance equal 


ie line or 600 ohms. Then by 


1 1 ; 
Che Ise i ud speaKkt Ana in 
y ler . +} 
yi1T1eT i ny elep nie rie \\ 
] + 
ridging Stat cated a ntervals 
roug ) its length has been subject 


some difficulty in operation due to 


le varia nm in received signals, the 
nearDy telep] mes being too loud I 
ie gain of the amplifier sufficient 
to bri ip the more distant stations 
Many attempts have een made to 
devise an automatic gain control to 


cut the amplification down when near 
} t - +a] 
DY Stations are alKing 

One device which gives some benetit 
and which is relatively simple consist 
ing ofa special coppe! xxide rectifier 
unit similar to that described in Chap 
ter II (Tel. Eng. 3-36) but having 


somewhat different electrical charac 



























using formula 5 (Chap. I Tel.-Eng teristics This unit is connected 
2-36) we can obtain a power value lirectly across the “Input” terminals 
which we consider the input level. In of the amplifier when used with the 
w-E GAIN 
CONTROL 
= 
LINE 
~== = on 
a -_=—- CONTROL 
twa! 
iN! 
= 
+ os 
; + 
- 
Fig. 58—Schematic diagram showing theory 
of a telephone repeater. 
ib ise we would tind this to subset shown in Fig. 45. The rectifier 


proximately 25 db level: the power 
output from the 42 tube is 0.667 watts 
xr +21 db level (on a 5 milliwatt level 
MAS1S.) Phe Pain ) tne impinh 1s 


mm Val 


7. 
mA 
7 
a 


able shunt resistor which may be 
connected through a toot switch across 
yutput terminals thus reducing the 
Ww ¢ delivered » the loud speake 
The foot switch 1s used in connection 
witl e subset show Fig. 46 and 
is closed together with the transmitter 
batter switch: this reduces feed back 
+] 1 ‘eo a tr 
I m l¢ ud speak Into ri¢ trans 
mitter and prevents the circuit trom 
oscillating In practice, it 1s desirable 
' 1 1 1 
lat the gall r amplihcation be suth 
ent so that the operator can heat 
distant stations with the toot switch 
if pressed In gent ral. 1T the trans- 


mission equivalent of the telephone line 


does not exceed 20 db and the artificial 


network in the subset properly matches 


the line impedance, satisfactory 1n- 


coming volume from the loud speaket 
+} 


mav be had when the transmitter cit 


cuit 1s closed 


DECEMBER 1936 


unit has the property of presenting 
very high resistance when the voltage 
across it is small and becoming com 
paratively low in resistance as_ the 
voltage across it increases The bene 
ficial results obtained by the use oft 
is device is indicated in Table 16 
which shows the gain of the amplifier 


, ' 
at different incoming signal levels. 


TABLE 16 
AMPLIFIER GAIN VERSUS SIGNAI 
LEVEI 
Input Output Amplifier 
Level Level Gain 
me L1() 30 
—16 t 12 28 
—10 +14 24 


_ 116 22 


While this unit is not ideal in any 
sense it does give appreciable improve 
ment and apparently does not introduce 
sufficient distortion to make the voice 
quality objectionable 
@ Where it is necessary to amplify 
the signals in both directions as on a 
telephone line we must use a circuit 
which will separate the east from the 


west bound transmission so that ea 


may be amplitied The circuit shown 
in Fig. 58 illustrates the elementary 
principles of the telephone repeater or 
two-way amplifier The theory is the 
same as for the anti-side tone subset 
hown in Fig. 46 and 47 (Chapter IX 
lel.-Eng. 10-36). This, as you recall is 
Wheatstone bridge circuit 
artificial line ts used to 
valance he real line We will defer 
our discussion of the design of arti 
ficial lines for telephone circuits until 
the following chapter and assume for 
the time being we have a combination 
which 


of resistance and capacity 


simulate the real line over the voice 
frequency band We may follow the 
paths of voice energy through the re 
peater by referring to Fig. 58; assum 
ing a person talking on the east line, 
the voice energy passes to the so called 
hybrid coils (CLI8-3 and CL18-4) and 
divides, part going to the plate of the 
W-E tube and part going to the input 
transformer supplying the E-W_ tube 
the W-E plate 


can go no further as we observed in 


The energy flowing t 


a previous paragraph 


@ The energy flowing to the E-W tube 
is amplified and passes to the hybrid 
coil (CL18-2). This coil is connected 
as shown in Fig. 47 and under such 
conditions half the energy passes out 
1f the west line and half into the west 
network. None of it (or only an ex 
tremely small portion) flows through 
the CL-18-1 transformer to the W-E 
tube Thus we _ separate the voice 
transmission into two paths, amplify 


ing each separately and pass the 


out on to the lines 


While the 


simple we 


energy again 


above appears relatively 
encounter problems which 
limit the practicability and use of 
such a device. The chief difficulty is 
in obtaining a network which will 
simulate the line with sufficient a 
curacy to 


permit appreciable gain 


through the amplifier. If the network 
does not match the line over the 
frequency band a circulating path will 
form through the tubes and the re 


peater will oscillate or sing at some 


frequency within the audio range 


@ With good circuits having no ir 
regularities, gains as high as 15 db 
can be obtained However, most lines 
have irregularities such as short se 
tions of cable, bridged telephones, etc. 
which generally limit the gains to 
about 10 db or less In the follow 
ing chapter we will discuss this pro 
blem in more detail and describe net 
works which can be used to balance 
the types of lines commonly found in 


the telephone plant 


(TO BE CONTINUED) 
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PART VI 


@ Slow acting relays, that is, relays 
which are slow operating, slow releas- 
ing or both, are used in P. B. X. circuit 
operation for various purposes. The 
principal purposes are to obtain a 
lesired sequence of operation between 


several relays which are energized or 


ri 


de-energized simultaneously, to obtain a 


he functioning 


definite time between t 
of different parts of a circuit, to 
secure an automatic momentary circuit, 
or to prevent momentary disturbances 
in relay from affecting the circuit of 


he relay forms 


which the contacts of t 
a part. Figures 1, 2, & 3 illustrate the 


principle of slow acting relay. 


\ P. B. X relay is usually made slow 
icting by one of three methods or by a 
ombination of these methods. The 
first method is produced electrically by 
the design of the electrical cir« uit, the 
second method is produced magnetically 
by the design of the relay windings and 
he third method, is produced by the 


design of the armature. 


[The first method is to arrange the 
P. B. X circuit so that the current 
rough the winding of the relay will 
build up or collapse more slowly than 
if no means were taken to affect it. 
Chis is usually accomplished by placing 
in impedance in series with the relay 
winding or by shunting (furnishing a 
by path for the flow of electric cur 
rent) the relay with non-inductive 


resistance or by a combination of both. 


Placing impedance in series with the 
relay slows down the time of operation 
~ the relay, but does not affect the 
time of the release. Shunting the re- 


lay with non-inductive resistance, on 


the other hand, slows down the time 
of release but has little effect on the 
time of operating. Slow operation and 
S “ lease may be obt 1ined by icom 





Slow acting relays and their purposes in P.B.X. cir- 
cuits are discussed in this, the sixth of a series espec- 


ially prepared for Telephone Engineer. 





@ In the operation of P. B. X. circuits, 
it is common practice to shunt certain 
relay windings by means of non 
inductive resistances for the purpose of 
providing a by path around the in- 


ductive winding to allow the passage 


of talking or voice currents. 

The use of impedance in series wit! 
a P. B. X relay or non-inductive re 
sistance in parallel with the relay 
winding prolongs the time between the 
closing or opening of the circuit 
through the winding and movement o 


the armature, No appreciable effect, 


however, is produced on the actual 


speed of movement of the armature. 
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Winding 


Inductive 
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Fig. | 


Figures illustrate methods of making 
P.B.X. Relays slow acting. 


Placing a non-induc 


series with the relay and impedance 





parallel the relay produce the 
opposite effect, namely quick operation 
la ++ . ‘a 


and quick release. This latter must be 


+ 


taken into account when relays art 
operated in parallel, since if a relay is 
in parallel with a relay of higher im 
pedance than itself, it will release more 


quickly when the circuit is opened. 


@ The second method is in the arranging 
of the relay windings so that any 
change in the electric current flowing 


11 
i 
I 


in the circuit will produce a greater 
time interval between the change in the 

: : . 
strength of the magnetic flux or field 


in the core than would occur under 


normal conditions That is, the mag- 
netic field produced in the iron core 
remains for a short time after the 


energizing current has ceased to flow 
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through the winding. This condition is 
obtained by the use of an additional 
short circuited winding. 

‘his secondary, or short circuited 
winding may be either a regular wind- 
ing or a single turn of very low re- 
sistance around tl relay ore the 
Jatter being the more effective. 

In some cases this single turn takes 


e torm oft a copper tube around the 





full length of the cor Sometimes, 
however, it extends for only a part of 

is length In other : a 
losed coil an 1s ll othe \ y] 





ar or cyclinder of very pure copper is 
placed over one end of the relay core 
ot the spool, oC cupying a portion oO 


1 


he space used for the winding on an 


ordinary relay spool The outside dia- 
meter of the copper collar, which has 
3 rectangle cross section, is the same 
is that of the spool head, and the i1 

sid diamete s just larg enough t 

illow the ¢ lar to fit snug! vel the 
ore 


@ In vceneral for the same volume of 


he tube placed over e entire 


length of the core of a P. B. X. slow 


acting rel \ undoubtedly ives the most 

l g relay und g 

satisfactory operating results. In either 
the previous mentioned arrange 


1 


ments of slow acting relays at the 


stant the circuit through the winding 


of these relays is closed, a momentat 
current is produced in the secondat 
short circuited winding by mutua 
duction The induced current lasts 
ily as long as the current throug 


increasing, that is, until it has reached 
its full or steady value. The direction 


of this induced electric current is, how 
ever, such as to set up a secondary 
magnetic field which opposes any 
change in the existing primary or 


operating magnetic field 





quen 
actin 

tne 
ment 

j just 
+ } 


move 
-1 

s cl] 
circu 
and 

full 
be sl 


quick 
high 


comp 
pins 
tion 





ee | 
¥ 
f 


coppet 


wound 





9 1 
relay ! 
eleas 
Or the 
- i 


eld w 














1ence ere I nak trie rel ~ \ Vinding a l perating evi l : I nts are Tapping In" On 





J tino } ' ' er rata edie ff ‘ } ' ‘ + r fina —T ‘ the . 
o a maximu etarding ette s hosen tha the 1 i Value I ( W, » 
' yh: ashington 
the yperating impere tu requi! magnetizin torces produced DY tne ’ 
(Continued from page 12) 
nents are s it ft r elves electri current Ving ft ig the 
ist enou elect é operat relay winding is much greater tha id l k 
/ . ie" FCC Evidently Seeks Greater 
‘ t. because this ise. the esultant the releasing requiremen In is . : 
i ie lk ia, a ee ise when the circuit is opened the Power Over Service Costs 
move the armature, when the circuit magnetizing force will not decrease to Telephome Cos... . 
S sed, until the effect of the short enough to allow the r irmature t 
‘ Wit the objective ft increasing 
ted seconda 1 ( VE ne fall back unt the retard £ | riding . 
131 —_ , ' , ‘ ‘ , , rUt reguiation over the costs ot serv 
ind e magnet hieid has reached its Dack ettect ot the short rcuited W ad , 
; “9 aa : ice rendered by parent companies and 
| full value The relay wi iccording ing Aas Deen overcome ; : : 
; : reseal agencies to the operating tele 
° low ne it ne ti ird met 10d ot pre ducing Ow . . lel | 
phone mpanies, the elepnone nves 
{ 1 > 1 ‘ . bes ‘ 
@ A relay under su conditions can acting P. B. X. relays is to construc ' ' 
: ; . é ; tigation, after its lengthy recess from 
be made to releas mparatively the moving parts or armature of the ; é, 
= ' ; ; ‘ ; . , ast June, resumed hearings during the 
quickly Dy noosing a type that iS a reiavs so that their inertia makes them p 
F : . econd week of December with a major 
ign reiease requirement, wht! is a Siow in responding to changes in the P , 
bere assault on the financing and activities 
mplished by means of armature stop magnetizing force , WoT ; 
¥ . , : . . t the Bell relep rone | iboratories 
pins or non-freezing discs, in propor \ fourth method of making |! Bb. a 
: ’ ( harges t an alleges $2 ? 000 
t the operat r requirement relays slow acting and which is used , , ged = $2,112, 
| riteup 1 t »> as *f ? t} » ¢ ¢ P 
' very seldom, is to attach a thin piece ol W I 1 the assets of the Laborator 
P 1 ies at the time of its 1925 reatio o 
| lon-magnet conducting material, creation, 1 
f ‘ . rether with failure hy tert : 
usually copper, to the face of the s alice ulure by Western Electric 
\ . Co. to transter $2,091,000 in accruec 
irmature Any change in the magnetic ' 1ed 
en a ee wh Cu +} 
, . depre on an inancing of the pur 
field or movement of the armature will i ; ; = pu 
| | 4] hontai +} , ” 
1 ( la S¢ \ Lite < ” < ories nré A 
| produce eddy currents 11! this prec o! , . rato yu h ‘ 
i y er cent demand notes, were the fea 
comrca siceve y Oppel ' , 
‘ ’ rate } } 
TY 1 +] ire cisms Droucnht out Dy the “CL ( 
Fig. 2 @ The eddy currents set up in the piece I 
‘ Palenhns — , 7 ’ | 
1 1 rwne nvestigators « 1e¢ \ 
| »t copper on the relay armature act on siete Inv nw uded 
} S 1 Becl t | insel 
, 93+ the 10 the r \ : , ‘ . , imuel eCKeT ac ng special counsel 
W ‘ If cid magi c field in such a manner as " . , 
. 1iy nened , ¢ , O<it rmother§ fr t>] ttay R aT the 
\ ad pe ad a i ( Dp Site ‘ produ F 1 force te ding te oppost \ OU la i iCkK Wa upon tn 
) i ce ed above KE place the novement of the armature The i i COSTS OT Teseca by the 
t S vhen the elect irre! | A a ‘ ~ f 1 — 1 Laboratories between the \merican 
ippel 1S aCtS aS a SO! ) ele rica 
igh tl n 1 vind! f the Ral j 4 4 1 4] . Telephone and Telegraph Co.. Western 
’ : aqaas OT and serves to retard ne move I } 
— eee eae ica: ean’ . i " . oo nd Wiecterical Beasacrh ts 
ela - stoppec ¢ - la i¢ ment of the armature at make ‘ esc rmiect! and | ectrical IR earcn Prod 
er oe P een prod: d in the rt , . ucts ( whicl ' s | 1 the 
( l la is re € | du ¢ ] € ¢ < Sitive ti momentary disturban ‘ ee 1 In wil ! Wa ja ed on th 
t\ e§ ‘ OlMapse ana iM the circuit The actual speed of move web St LHS CAPSS wer vaded 
I : ay , , ‘ha taont s a : 
UO : du cs ‘ sed st , id ! I I the re i inn ture oweve!l Vv al user ol erepn ‘ ervics 
rcu | M. | 1 causes a not appreciably affected The re If iymen inder the license 


























1 7 1 ; | | 
‘ A . ‘ . 1 elve are enoug ent to! rank B. Jewett president of the Bell 
) 1 magcneti eld \ tends tisfact er l'¢ phone Laborato es counter! d that 
1 
{ r ( the eld \ iireac ‘ : et iid b Western Electric Co 
| 4 ] + ’ 1 
‘ nda 1 1 
) peal W ithe Cla ea 1 t were pla ed at a fair value 
rmad ld ted | ' ; eee Ps 
} i r ) ited i i nl or \ mmon stoch rice Ss pre 
‘ ‘ 1: ‘ 
tiy \ neers seme \ elay ao this —-—=—-4 ferred stock and debenture owners had 
type ittracts , irmature ipprox to be protected Dr lTewett recited the 
nat ( kl yrdinat ela on aoe ‘ ird of Bell Laboratories nm its re 


























C} legcree if slowness f this type Pure Copper Ring ~ scarch activities, pointing out that it 
ela depends Irse upo the Fig. 3 had been the leading contributor in the 





1d 4 +] - esnewneenn ters 
, ; > i 11 9 . e rie ( } ‘ Vv: é Oo! on nica 
r¢ et ‘ rf e pur Pe oe mone of the min ——— \ | ) e advane 
, = nd that durine tl depression it 
1) rm the ere turns , 1 ’ , ons and at during T iep 
p< i i i IT ned re tive to slow acting pP RB X A 
vound upon the re Further. such a ' , , , ' wa 1 distinctly sound policy to forge 
se salen. . relays May Dé ised on the ame relay e 
1 , | +] lou tino or elat ; ] d vith development of funda 
cia) ~s om , & OF SiOW the first and second as previously des ana ‘ 
! to t neement , ' ! tal In communications inventions 
) . is A ‘ ( ' hed ¢ r the most common com , ' 
t] ircuit , , , nd sci e even though the immediate 
. ‘ cu bination It will be seen, therefore, that é 
. . . P - . - ‘ need tor uc new de vices was not 
the winding tot! the rela is i relay is not generally naturally slow 
‘ T) sent 
‘ it the re y 1 eno operatil O low releasing but that ' 
rrent to operat t, the magneti these features are determined by a n The Bell Laboratories head opposed 
eld will t be I tro ( igh to nation of the design of the relay itself the reasoning of Ff‘ Investigation sp 
. s : , ; ; : yy ' cial counsel Samuel Becker's examination 
ittract t rela) irmature when the and of the circuit in which it is used ; par 
that the research projects’ expense allo 
rcu sed W hi le ett \ iteresting teature elative to slow cations including radio. television and 
duced the short rcuited second icting P. B. X. relavs is that they wil some non telephoni developments, were 
. . 4 1 s 1 
winding has been overcome and the not operat satisfactorily when an of benefit only tothe American Telephone 
1 leoran!l Co.’s Long Lines ce part 
' ‘ , iD g 
ignet field is rea d 5 ful iiternating current pas ed through and Teles “glo : 2 I 
ment and should not be allocated against 
engt thie e] V1 erate the windings , 





the st of ervices to the operating 


DECEMBER 1936 17 














Value-of-the-service Factor 
in Utility Rate Making 


PART Il 


@ It is apparent that value of service 
and ability to pay as a rule are not syn- 
Value 


of service may remain the same while 


onymous but different concepts. 


ability to pay increases, decreases, or 
remains the same. Desirability or will- 
ingness to pay usually fluctuates with 
ability to pay. When the value of serv- 
ice is greater than willingness to pay, 
then there is likely to be effective de- 
mand, but if the value of the service 
is the same or less than willingness to 
pay, no purchase is likely 


\bility to pay may be high and value 
of service of any given item may be 
high also, but desire and willingness to 
pay for this item may be low or nil, 
because of personal preferences for 
other items, and, therefore, effective de- 
mand will not develop. In the discus- 
sions upon value of service in utility 
rate making this concept is repeatedly 
confused with ability to pay and will 


ingness to pay 


Let us take an actual case to attempt 
to clarify the meaning of these concepts. 
\bout 1922 a consumer substituted an 
electric range and water heater for 
similar gas units. His various appli 
ances permitted a domestic combination 
light and power rate schedule which 
gave him comparatively low cost elec- 
tricity for excess consumption beyond 
the ordinary domestic load. His electric 
bill, however, was about $25 to $30 per 
month, and over two thirds of it was in- 
curred by the range and water heater. 
After some years when the element in 
the water heater required renewal the 
consumer junked these two appliances 
and reverted to gas units. The sub- 
sequent combined gas and electric bill 
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of value of utility service, ability to pay for the service, and cost 
of the service, and reached the conclusion that value of utility 
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In the 


present article the author treats of the differences and similarities 
of value of service, ability and willingness to pay, and what 


the traffic will bear. 
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was less than $10 per month. Subjec- 
tively this consumer reasoned that the 
value of electric service for cooking, 
baking, and water heating was less than 
the differential of $15 or $20 per month 
How much less is immaterial. Effective 
demand or willingness to pay disap 


peared at that price. 


@ If the cost to this consumer of ele« 
trity, considering first cost, carrying 
charges, maintenance of the electrical 
appliances, and their operation, had 
been the same as gas, no doubt he would 
have preferred and demanded the ele: 
trical units. He probably would have 
paid a small additional differential to 
use electricity, but how much is a ques- 
tion of subjective valuation, comparing 
the factors of convenience, Safety, 
sanitation, and cost. He might have 
paid a 25 per cent differential, but a 
150 or 200 per cent differential was out 
of the question. When he reduced his 
electric bill by gas substitution his abil 
ity to pay, or his total income, had ac 
tually materially increased, and, there- 
fore, the change was made not because 
of a lower ability to pay, but because 
the value of service was much less than 


the willingness to pay. 


Now, what the traffic would bear in 


this case is definitely related to the 
willingness to pay, but is very remotely 
related to the ability to pay. The as- 


sumption that what the traffic will bear 


atways fluctuates directly with the abil 
ity to pay is erroneous, at least in in 
dividual consumption or collective in- 
dividual consumption. Whole communi 
ties, practically regardless of income 
groups, will not buy a given service if 
in their judgment the value of service 
is less than the price asked The sales 
resistance toward electricity for cook 
ing and baking, and the reluctance to 
ride street cars are instances in point 
In the latter case a certain group in 
every American city instead of spending 
two to three per cent of their monthly 
income for daily transportation on the 
common carrier will spend between ten 
and twenty per cent for the greater 
speed, comfort, convenience, and satis 


faction of pride, in their estimation ob 


tained by individual automobile trans 
portation. 

@ Speaking from the standpoint of the 
individual or a community of individuals, 
obviously value of utility service im 
plies a knowledge of it. In remote o1 
backward countries where the inhabit 
ants have never seen or used an electri 
light, or a gas flame, or a telephone, 


he advant: 


they are ignorant of t ages of 
these services as compared with othe 
agents of light, heat, and communica 
tion. They cannot make comparisons, 
and therefore, they cannot place a value 
upon these services. They do not know 
the convenience of pressing a button 
(Please turn to page 22) 
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| These two Monophones have established themselves as the style leaders in present-day 


Bilechone design. They have achieved a naw compactness, a new gracefulness of line 


in complete sympathy with modern artistic trends, yet in no sense displeasingly radical. 


| 


| No wonder subscribers say they enjoy using these instruments, so well does the handset 
| 'fit'' the hand, so perfect is its balance, so clear and natural the transmission. Telephone 
| managers are finding that the introduction of these Monophones creates an intense interest 
: and desire in the minds of the public, which can be advantageously utilized to sign up 


|new contracts and renew old ones. 


} 


Automatic Electric Monophones have given new life to the telephone business since these 
new models were presented to the trade. Evidently telephone companies are finding 
| them excellent both as a sound investment in modern plant equipment and as an active 


stimulant to increased income. Why not try them in your territory? 
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Value-of-the-Service Factor 
in Utility Rate Making 


(Continued from page 18) 

for light, opening a cock for heat, or 
lifting a receiver and communicating 
at great distances. They have no knowl- 
edge whatsover of these services. There 
is no actual value in use, nor potential 
value of use. On the other hand, in 
this country, through the consumption 
of these services in urban areas, and 
through the intermingling of urban and 
rural peoples the knowledge of the 
economy, convenience, and comfort of 
such services is widespread, 

A great potential demand exists, for 

example, in small communities and vast 
rural areas of this nation for gas, elec- 
tric, and telephone services. Two kinds 
of values of service exist—potential and 
actual. Potential value of service may 
prevail in areas where the service is not 
available, or in areas where it is avail- 
able, but the ability to pay or desire to 
buy is absent. Actual value of service 
exists where the service is being used 
and the value realized. 
@ The mental process by which these 
two kinds of value are established are 
the same as has been intimated; namely, 
that subjective comparisons are made 
by each individual appraising the ad- 
vantages and disadvantages of competi- 
tive services. The Presidents rural 
electrification scheme is based upon the 
existence of a widespread potential de- 
mand for electric service in farming 
areas. If this did not exist the scheme 
would be illusionary. Even if a specific 
utility service is not available in an 
area the value of its use may neverthe- 
less be present in latent form 

Ability to pay is that capacity to ac- 
quire utility service—the power to pur- 
chase. It may or may not be purchased. 
The ability to pay is likewise both 
potential and effective. If it remains 
potential over a long period the result 
is the same as though there were inabil- 
ity to pay. When a utility service has 
been purchased with money then a de- 
finite exchange money value has been 
placed upon it by the individual and 
the intangible value of the service, or 
the satisfactions derived, are estimated 
to be greater, subjectively considered, 
than any other satisfaction which may 
be purchased for the same amount of 








acon from the standpoint of the individual or a community 
of individuals, obviously value of utility service implies a knowl- 
edge of it. In remote or backward countries where the inhabitants 


have never seen or used an electric light, or a gas flame, or a 


telephone, they are ignorant of the advantages of these services 


as compared with other agents of light, heat, and communi 


cation.” 





money. In rare cases of individual con- 
sumption these conditions may be equal, 
or the value of service may be less than 
the price paid. Both of these condi- 
tions are unstable. If the utility serv- 
ice is not purchased, although the 
ability to purchase is there, the sub- 
jective value of the service still exists, 
but, as indicated, the purchasing 
power is used to acquire some other 
goods and_ services whose _ subjective 
value is greater than the service. 

@ At a stated time, either a given in- 
dividual or a community of individuals 
may be then in some of the follow- 
ing positions relative to value of util- 
ity service and ability to pay: 

1. No service is available; a sub- 
jective value of the service is absent; 
there is inability to buy. 

2. No service is available; a valu- 
ation of the service is absent; but 
there is ability to buy. This may call 
for educational sales promotion. 

3. No service is available; a value 
is placed upon the service, but there 
is no ability or willingness to buy 
Subjectively, other goods and services 
are preferred to utility services 

4. Service is available; the value 
of service is universally recognized ; 
some individuals have the ability to 
buy and do so; others have the abil- 
ity, but do not have the willingness 

to buy, hence they possess potential 

ability to pay; and others have no ac- 
tual ability to pay, nor ever will have. 

In the above cases we have examples 
of complete absence of demand, and 
examples of both potential and effec- 
tive demand. Ability to pay may exist 
without any value of service, and value 
of service may be present, but there 
may be no ability or willingness to buy. 
One is based upon spending capacity or 


desire, the other upon comparative 


Value and Cost of Service 


“It ts quite conceivable that under efficient regulation rates will 
seldom produce revenues exceeding a liberal total cost of service for 
along period, even where the value of service is high, but where the 
value of service, and especially ability to pay, limit the rates which 
can be paid they may be below total cost of service for an indefinite 


period.” 
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satisfactions to be derived 

@ Cost of service is generally consid 
ered superior to its companion factors, 
but it is not always controlling. Con- 
ditions arise in practical operation 
where value of service, or ability to 
pay, or both, are the chief determinant 
of rates. When plant capacity is gross 
ly excessive due to overbuilding, o1 
when preceding rate-making policies 
have ignored or underemphasized costs, 
or where great losses in patronage ot 
population have occurred, the rates 
which can be charged relevant to value 
of service and ability to pay are often 
f the service (in 


below the total cost « 
cluding less than a minimum fair 
return) because cost rates of any de 
scription would be extortionate, incom- 
patible with good public relations, and 
prohibitive. Ordinarily such a condi- 
tion is uneconomic and is ultimately 
bound to drive capital and management 
out of the field, but these conditions 
do persist over long periods of years 
and must be reckoned with. One author 
when discussing the legal aspects of 
the superiority of cost service stated: 

Sut the American law is clearly 
that rates above cost are unreasona- 
ble; that there is no constitutional 
obstacle to reducing them to cost; 
and that they should be reduced ac- 
cordingly, whatever the value of the 
service may be. 

It is clear that there can be no 
sense of the phrase value of the serv- 
ice, or reasonableness to the consum- 
er, in which it is a criterion superior 
to, or coordinate with, cost of the 
service. If there were such a sense, 
it would follow, whatever the sense 
were, that the cost criterion would oc- 
casionally give way to it; and the 
cost criterion gives way to nothing. 
Rates may neither be fixed below 
cost when the value of the service is 
low, nor above cost when the value 
is high.6 

@ However, this supposedly inflexible 
rule of law is qualified by the author 
He states that since cost includes such 
items as return, which is not specific, 
but subject to opinion and judgment, 
there is a band of reasonableness with- 
in which the value of service concept 
may operate.?7 Furthermore, he explains 


6Henry White Edgerton, Harvard Law Re- 
view, 1918, p. 541. 

7TBesides the range which return may have, 
should be added the range which depreciation 
and even operating expenses have in the prepa- 
ration of probable income accounts employed 
to fix rates for the future. 
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that total cost is more definite than 

ost for particular classes of service, 
| 1 

and thus in the latter case value of 


service plays even a more prominent 


It is quite conceivable that under efh- 
cient regulation rates will seldom pro 
duce revenues exceeding a liberal total 
cost of service for a long period, even 
where the value of service is high, but 
where the value of service, and espe 
cially ability to pay, linnt the rates 
which can be paid they may be below 
total cost of service for an indefinite 
period 

Competition of the automobile and 
busses causing declining patronage of 
street railways, and also lowering the 
value of their service in general, has 
forced their rates to be below a reason- 
abl cost upon any basis. Likewise, in- 
terurban electric railways whose passen- 
ger and freight business has been de- 
pleted by auto stages and trucks are oft 
en compelled to operate with inadequate 
revenues which in some cases have been 
so low as to warrant and cause aband- 
onment. A concrete example is the level 
of water rates in Leadville, Colorado, a 


mining town whose population decreased 
75 per cent from 14,820 in 1880 to 3,771 
in 1930, leaving a fixed plant many times 
too large for the demand.8 In the last 
vear, out of 2,401 taps, 1,214, or 50 per 
cent, were inactive In such cases rates 
based upon the full cost would be op- 
pressive until a substantial increase in 


consumers takes place 


@ While value of the water service for 
ssential uses such as drinking, cook- 
ing, bodily cleanliness, etc., would be 
higher, objectively measured, by a con- 
siderable margin than the cost rates, the 
consumers’ ability to pay, and, more cor 
rectly, desire or willingness to pay, would 
rebel against such high costs and reduce 
effective demand to a minimum, or to a 
point where the plant could not even 
meet its operating expenses and taxes 
[hese conditions force commissions, util 
ity enterprisers, and even the courts in 
such exceptional cases to disregard the 
rule of law that there must be a reason- 
able minimum return, and to adopt value 
of service and ability and willingness to 
pay as their guides. It has been said 
that when rates reach the point of op- 
pression the profit of the utility should 
be reduced to a minimum,9 and rates 
must be reasonable to both the company 
and the consumer and if they cannot be 
reasonable to the company, they must be 


reasonable to the consumer.1!0 


8P.U.R.1921D, 172; P.U.R.1931D, 366. 


9(1909) 172 Ind. 113, 128. 


l0Hamilton v. Caribou Water, Light & P. 


Co. 121 Me. 422, P.U.R.1922E, 801, 804. 
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On the other hand, while commissions 
and courts may be torced to establish 
rates below the total cost of service, they 
will in most adjudications prevent rates 
which will yield more than a reasonable 
return, even though ability and willing 
ness to pay are favorable. However, 1 
practice there are justifications for charg 
ing (the value of service and willing 
ness to pay permitting) above the cost 
basis, at least temporarily, where a utility 
has experienced a long developmental 
period with years of inadequate returns 
and is thus recovering its former losses, 
and averaging its return, so to speak; or, 
where a utility is rendering excellent 
service and is still improving it, which 
warrants encouragement by even slightly 
excessive returns; or, where a utility is 
likly to be faced with decreasing returns 
in the future on account of probable sub 
stitute competition, speculative condi 
tions in the serving area, such as ex 
tractive industries subject to complete 
depletion, changes in _ transportation 
routes, decreasing water supply, et« 

When cases involving these circum 
stances come before commissions for re 
view, they are likely to be dealt with 
more liberally than when they are ap 
pealed to the courts who, placing more 
reliance upon legal precedent, may invoke 
the cost rule of law and declare the rates 
illegal 
@ When it is attempted to apply the 
legal cost rule to the status of rates for 
specific classes of service, deviations are 
even more justified. While cost of total 
service is fairly definite within a band of 
reasonableness, the cost of a class oft 
service is less definite often by a wide 
margin owing to the difficulty of alloca- 
tion, but more so, to apportionments of 
common expenses and fixed charged. The 
latitude of opinion and judgment is 
greater, as is the problem of fixing re- 
sponsibility for the incurrence of costs 
and discovering appropriate _ statistical 
units for apportionment. 

Cost of a class of service is never- 
theless more definite than the value of 
a Class of service. When value of serv- 
ice is applied as a composite term to the 
combined interests of the individual, 
business, and governmental consumers, as 
stated, it is too indefinite, whereas total 


cost is a positive measure. In the latter 


case we can use the inclusive monetary 
unit, but in the former the value to the 


individual is gauged by comparative 


personal satisfactions; to the business 
enterpriser by the contribution toward 
profit primarily, and quality of product, 
secondarily; and to the governmental 
consumer by economy, public service, 


and civic pride 


Although commissions and courts are 
likely to be bound mainly by the cost 
rule, ordinarily the public utility enter 
priser and managers should not be bound 
to the same degree, particularly when de- 
termining rates for specific classes of 
service, or subdistricts 
@ There is a great deal to be said for 
the stand which Cabot takes that utility 
rates should be fixed with more emphasis 
upon value of service and ability to pay 
than upon cost of service, thus aiming to 
follow the methods of competitive busi- 
ness where prices are fixed by supply 
and demand factors in a free and open 
market.11 

Utility rates based primarily upon 
value of service and ability to pay, with 
some recourse to total cost and return, 
would permit rates which for some 
classes of service would yield an ex 
ceedingly high percentage profit, and for 
other classes a bare per cent or two, or 
none. To render utility service at less 
than out of-pocket expense for any 
period of years would hardly seem justi- 
fable. However, to give service at rates 
which would only return a part of its 
attributable fixed charges in addition to 
out-of-pocket expense, but no_ profit, 
would be justifiable 

Where a struggling industry with great 
potentialities will later bring basic in- 
come into a community, or into a nation, 
the utility, the government, and other 
interests are justified in subsidizing them. 
The development of mineral resources, 
the promotion of worth-while irrigation 
projects, and the settlement of suburbs 
are cases in point where exceedingly 
low rates may be permitted and feasible 
trom the broad standpoint of value of 
service, ability to pay, and public policy. 


(TO BE CONTINUED) 


l\lPublic Utiity Rate Regulation Philip 
Cabot, Harvard Business Review, April, 1929, 
pp. 257 266; July 1929, pp. 413-422. 
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“THE President's rural electrification scheme is based upon the 


existence of a widespread potential demand for electric service 


in farming areas. 


If this did not exist the scheme would be 


illusionary. Even if a specific utility service is not available in 
an area the value of its use may nevertheless be present in latent 


form.’ 











Relief and Rescue 


In Spain By I. T. & T. 


American and Spanish staff from operators to top- 


@ The notable rescue and relief activi- 
ties of the American and Spanish em- 
ployees of the American-owned Spanish 
National Telephone Company, Inter- 
Telegraph 


national Telephone’ and 


Corporation subsidiary, is the one 
bright spot in the destruction and terror 
of the siege of Madrid. It is a record 
of achievement and self-sacrifice that 
is lauded all over Europe as a tribute 


to American business. 


With Col. Sosthenes Behn, I. T. & T. 
president, in charge, the American 
officials and engineers of the I, T. & T. 
subsidiary have been working on 24- 
hour shifts, sleeping behind their desks 
and engaging in no other activities 
except to continue the service of com 
munications and to handle the feed- 


ing and care of refugees. 


The telephone service in Spain 
“carries on” just as in the United 
States with employees loyal and self- 
sacrificing from the operators to the 
topmost offiicials, like Col. Behn and 
Caldwell. 


The operators have kept at their posts 


Executive Vice President 
while their homes have been bombed 
and destroyed. The women = and 
children who are refugees are placed 
in the basement and the company’s 
executives and engineers, both Ameri- 
can and Spanish, take the positions of 


danger, occuping the upper floors. 


The 22-story Telephone Building 
which dominates the Madrid skyline 
has recently become one of the major 
targets of the Fascists artillery be- 
cause of a report that its topmost floor 
was housing a battery of anti-aircraft 


In the meantime, telephone service 
despite the airplane bombs and cannon 
shells has kept up as well as possible 
over existing circuits. Special tele- 
phones have been installed in the 
British and American embassies for the 
use of the diplomats and the press. 
Special facilities and quarters also 
were made available to the press in 


most executives, headed 





By ROLAND C. DAVIES 


by Col. Behn, work day 


and night in taking care of refugees --- telephone 
building termed by New York Times Madrid's 


“Largest and most efficient boarding house . 





the Telephone Building. At the United 
States embassy a special radiotelegraph 
transmitting and receiving station was 
installed early in the Civil War out 
break by the I. T. & T. so that a 
special means of communication was 
available for the protection of Ameri- 
can nationals between the embassy 
and the State Department. The radio 
communications between the embassy 
and Washington were relayed via 
American naval warships in European 
waters. 

@ The NEW YORK TIMES in Nov- 
ember published a full description of 
the outstanding, impartial service of 
relief and rescue which is being con 
ducted by the Spanish Telephone Co 
staff as follows: 


‘The more than 1,000 refugees of 
both sexes who are being housed and 
fed by the American-owned Spanish 
National Telephone Company verit 
able orphans of the storm — furnish 
a suitable cross-section of the unfor- 
tunate thousands who are the helpless 
victims of the bombardment of the 
capital. 

“The broad basement and sub-base- 
ment of the Telephone Building, the 
city’s leading skyscraper, are packed 
with miserable women, children and 
old men who have fled before a deluge 
of metallic death from the heavens or 
who have been more or less literally 


blown from their homes into the 
streets. They are mostly employes of 
the company and members of their 
families, augmented by terror-stricken 
inhabitants of houses near the build 
ing, which today are nothing but 
trembling and smoking ruins, 


} 


“A kitchen set up in the basement 


by the company dishes out plain but 


1 P 1 
wholesome lare to these homeless. 


Necessarily the menu is simple and 
uniform for all, but the food is abun- 
dant. There is condensed milk for the 
children and invalids. The company’s 
doctor and dentist are in daily attend- 
ance and conduct systematic fumigation 
of the overcrowded quarters. Manage- 
ment and discipline are in the hands 
of the American _ staff engineers 
turned social workers for the emer 


gency, 


e “These 


twenty-four-hour duty since the be- 


engineers have been. on 


ginning of the Civil War. They sleep 


behind their desks. They have sent 
their families abroad, but they them 
selves remain loyal to their jobs Chey 


, —- : Bg eal 
have their own mess, for which they 
pay from their own pockets They 
never go out except under orders or 


in the interest of communications or to 
attend to feeding refugees 


“Among the basement dwellers in 


the Telephone Building is a mother 
with thirteen children, and anothe1 
with a baby 5 days old 

“And there is Felix He is the god 
son of all the telephone operators. His 
mother is an operator. His father is 
a telephone employe and he was born 
in a rest room of the fifth floor of the 
company headquarters His christen 
ing was carried out by a group of 
telephone operators in the same rest 
room where he and his otherwise 


homeless mother now live 


There are now nine telephone oper- 
ators who claim the Telephone Build 
ing as more than just a place where 


hey work They are girls who have 


no other home and no clothes except 
those they are wearing. Their homes 


1 


were blown up while they sat at the 
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N 1 attending to e calls ee ith) their foreign colleagues and are 
agitated press corresponde CONVENTION SCHEDULE sharing with them the long hours and 
At |e one e girls is alive the responsibilities 
€ 1uS¢ xcessive sp loyal- Minnesota Telephone Association, “The esprit de corps 18 excellent and 
t ervice. 3S wa duty bu Hotel Lowry, St. Paul, January the patience of the victims of the war 
10ug e mig help out une le é 19, 20 and 21. is admirable Instructions are carried 
imstances. s irted dow ) Nebraska Telephone Association, out in a systematic but thoroughly sym_ 
the office offe lo whatever she Hotel Lincoln, Lincoln, Neb., Feb- pathetic manner Telephone _ traffic 
might Just then a bomb wiped out ruary 9 and 10, 1937, may not be on the increase at the 
her home Texas Telephone Association, moment, but the International Tele 
ee girls, like the engi Baker Hotel, Dallas, March 16, 17 phone and Telegraph Corporation is 
1e ive é wn mess, wh is and 18, 1936. today conducting Madrid's largest and 
managed by one of their homeless co Iowa Independent Telephone As most efficient boarding house.” 
workers hey are living up to the sociation, Hotel Fort Des Moines, On Thanksgiving Day, after an 
traditions of their calling by keeping Des Moines, April 6, 7, and 8, eleventh hour decision, Col. Behn and 


; and remaining on th iob in t A hes other Heials ft 1 -} 
o : = od “i e j chhael — Telephone Association, 14 so 49 a o . tye — —— 
™ ne: ene areas Claypool Hotel, Indianapolis, May manera ee ey SS 
las 11 and 12, 1937. icans accompanied Charge d’Affaires 

“The basements ar¢ the safest Eric ( Wendelin to the Embassy 
parts of the building hatiswhy he a here. The move was decided after it 
women and children have been put had been indicated they would remain 
there. It is the rule of the sea applied ccupying the upper floors. This group On Nov. 29 Col Behn and F. T. 
to land is not composed exclusively of Ameri Caldwell, with other officials of the 
“The engineers and execuiives, who cans and other foreigners. There are Spanish company landed at Marseilles, 
are looking after the company’s in many Spanish technicians among them France and after a short visit with 
terests, take tl create chance of who are working in close cooperation their families plan to return to Spain. 
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BATTERIES Service 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


World's largest manufacturers of storage batteries for every purpose, 


DILLON TEMPEROMETERS 


Removes Guesswork — Increases Efficiency in Heating Paraffine 
Compounds, Wiping Solder, Impregnation Wax 
and Cable Damming Compounds. 


Dillon Manufacturing Co. 
63 E. Lake St. Chicago, Ill. 














TELERING 


ECONOMY «+ RELIABILITY 


Order One NOW for a 30-day Free Trial 


Reliable ringing service is 
essential in providing sat- 
isfactory telephone service. 


Use TELERING and pro- 
vide the MOST reliable 
service at the LEAST cost. 


Current. Consumption 
negligible 


Positively No Radio 
Interference 


Directly converts Commer- 
cial Alternating Current 
to Telephone Ringing Cur- 
ONLY ONE CONTACT! rent. 





You can always depend 
upon our full co-operation 
and prompt service. 


PRICE $44.00 EACH 
F.O.B. Elyria 


Sold by Leading Telephone Distributors 


TELKOR, Inc., Elyria, Ohio 
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HOLTZER-CABOT 
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RINGING MOTOR GENERATOR SET 


It is of vital importance that a telephone exchange operate de- 
pendably without interruption, AT ALL TIMES. 

This is why Holtzer-Cabot ringing motor generators are designed 
and built to give a lifetime of continuous and dependable service. 


Holtzer-Cabot ringing motor generator equipment has the un- 
qualified approval of the engineering and service departments of 
all major telephone companies. 





Our engineers will gladly confer with you. Their experience 
can be helpful — write Dept. 22 for descriptive bulletin. 


HOLTZER-CABOT 


ELECTRIC COMPANY 
125 AMORY STREET BOSTON, MASS. 


MOTOR SPECIALISTS 


CP 
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Monthly Telephone Station Barometer 
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Telephones in PEAK REACHED IN 1930 — 20,000,000 Telephones in 
Service Service 
18,400,000 18,400,000 
18,300,000 18,300,000 
18,200,000 18,200,000 
18,100,000 18,100,000 
18,000,000 18,000,000 
17,900,000 17,900,000 
17,800,000 17,800,000 
17,700,000 17,700,000 
17,600,000 17,600,000 
17,500,000 17,500,000 
17,400,000 17,400,000 
17,300,000 17,300,000 
17,200,000 17,200,000 
17,100,000 17,100,000 
17,000,000 17,000,000 
16,900,000 i 1 6,900,000 

gg287437332 a/s23 22572532 
1935 1936 
@ (6,450,000 TELEPHONES — LOW POINT REACHED IN AUG. 1933 
TELEPHONE ENGINEER 
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Planning for 1937 


Butler-Bremer Mutual Telephone Com 


pany, Plainfield, Iowa, selected Henry 
[Thompson to continue as manager in its 
annual directors meeting on December 
8th. Elmer Shipp was selected to the 
presidency succeeding S. B. Whitney 
Ed Hirscl was agall selected as assist 
ant manager 

In 1936, the report reads, the company 
set 2 cars of poles, strung 28 miles of 


j ; 


new wire, and moved 30 miles of poles 
or road work. Company reports moré 
telephones in use than in history due t 
better service and lines 1937. program 
includes 2 cars of poles to be set, 50 miles 
of new wire restrung, rebuild 3 miles 

3 cross arms Added installations are 


expected with this new work completio1 


ELECTRICAL ENGINEERS’ HAND- 
BOOK. Volume II Electric Com 
munication and Electronics Third 
Edition. By Harold Pender, Editor 
in-Chief, Knox MclIlwain, Associate 


Editor-in-Chief, and 47 contributors 


1022 pages 981 llustrations 554 by 
85%. $5.00 
@ This volume covers the whole field 


ommunication as a unit; it also in 
cludes telegraphy, telephony, radio 
broadcasting, point-to-point radio tele 
phony, fascimile transmission and re 
ception, public address systems, sound 
motion pictures, aviation radio, and 
television. It gives complete informa 
tion on electronic control system, for 
manufacturing processes, theatre light 
ing, welding, blind-landing of airplanes, 
etc. Materials are arranged in tabular 
form, with the mechanical and electri 
listed with each ma 


terial so that all information about the 


cal properties 


material is available at a glance. Com 
plete design information is included 
on all parts of the system: resistors, 
inductors, capacitors, microphones, 
loud-speakers, transformers, wave fil 
t 


+ 
tors, 


ers, amplifiers, modulators, detec 
oscillators, antennas and power supply 
units, as well as articles on complete 
transmitters and receivers 


The first section of the book contains 


complete mathematical 


tables, etc., logar- 
ithms, trigonometric, exponential and hy 
perbolic functions, decibels, etc., and in 
the section dealing with electron tubes 
exhaustive tables are given, including 
he new metal tubes, thyratrons, photo 

tive, cathode ray and x-ray tubes 
The book is profusely illustrated The 


engineer or student will find in this 


volume such unusual and valuable fea 
tures aS: over sixty- five pages ol 
acoustic information enabling the com- 
munication system to be designed from 


voice to ear 


Order through Telephone Engineer 


DECEMBER 1936 





LEICH 


NO. 47-A RINGING CONVERTER 





Requires less than 8 watts to operate 


@ The Leich No. 47-A Ringing Converter is 
guaranteed to produce satisfactory ringing cur- 
rent directly from the Commercial Alternating 
Lighting Current. 


@ \t is the ideal converter for the average cen- 
tral office or the smallest P.B.X. 


@ |t is unaffected by fluctuations of the power 
current. 


®@ There is no radio interference. 


@ Three current carrying contacts made of the 
best contact material obtainable insures long 
contact life and a minimum operating and 
maintenance cost. 


@ And remember, the idling power consump- 
tion is not in excess of 8 watts. 


ORDER ONE ON 30 DAYS’ TRIAL 


LIC i tren 


The first to produce a successful vibrating type ringing converter to 


operate from alternating current. 
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LINE and DESK 


RAY BLAIN, Member A. I. E. E., Editor 





Q. What size eye-bolt should be 
used in deadening 10-M messenger 
strand? 

A. The 4” 


ordinarily considered adequate on ordi- 


size of proper length is 


nary cable work. 


Q. Will ‘soaking rope in hot tar 
prolong its life? 

A. Sailors claim that tar will not 
prolong the life of any rope and that 
it may even prove injurious to good 


manila hemp rope. 


Q. What is meant by the thimble- 
eye anchor rod? 

A. This means that the eye in the 
rod has a large smooth surface and 
that the guy strand may be attached to 


it without the need of a thimble. 


Q. What is known as a pole-to-pole 
guy? 

A. A pole-to-pole guy is one which 
extends from the top of one pole to a 
This 
method transfers a part of the strain to 


point near the butt of another. 


the second pole and may be used when 
any other guying method is not desir- 


able. 


Q. When rebutting cords we exper- 
ience considerable trouble with the 
braid covering fraying. Will you please 
advise how this may be avoided? 

A. We suggest boiling the cords in 
beeswax or if this is not available plain 
cord 


paraffin. The end of the only 


should be boiled-out for the wax will 
stiff 
handle in service on the switchboard. 

Q. When it is impossible to avoid 
placing telephone wire on a floor sur- 
face please advise what type of mould- 
ing should be used? 

A. When flat wire cannot be placed 


tend to make it and hard to 


under a rug we would suggest the use 
wire mold 
flood 


mold with sloping, non-trip sides may 


of metal moulding. Plain 


may be used though a_ special 


be obtained from most any electrical 


supply house. 


Q. Please advise whether it would 
be desirable to make-up strain plates 
locally to use on cable guying? 

A. In view of the many advantages 
to be gained from the eye-bolt method 
of guying we would recommend their 
use in preference to the construction 
of strain plates locally. If the strain 





plate method is preferred they may be 
purchased at such a low cost it would 
hardly prove desirable to purchase 
metal in small quantities and construct 


them locally. 


QO. We are having no end of trouble 
with our blow torch and furnace. They 
will not burn steady and new generators 
when installed on the furnace will only 
operate properly for a short period until 
they too cause trouble. Any remedial 
suggestion will be greatly appreciated. 

A. From the description of your 
trouble we are of the opinion that you 
premium gasoline in 
torch. Lead 
in gasoline will quickly end the useful 


have been using 


your furnace and blow 


life of any furnace. High test gasoline 
never works well in a furnace. The use 
of white low test gasoline will probably 
solve your problem. 


Q. Is it true that linemen are now 
using hammers in place of the 
honored hand axe? 

A. There was some agitation a few 


time 


years ago on the part of some com- 
panies to replace the hand axe with 
Most 


to this 


safety reasons. 
take kindly 


idea though for it is not near as com- 


a hammer for 
linemen did not 


fortable to carry a hammer in a line 
Per- 
sonally we do not believe that the hand 


helt as it is the flat hand axe, 
axe presents any great hazard if pro- 
perly used. Of course in the old days 
when a grunt would toss one to a line- 
man on a pole and try to behead him 
at the same time, that was a different 


story. 


Q. We are having considerable 
trouble with the line on our winch on 
a line construction truck tangling on 
the drum when making a hard pull. Can 
you give us any ideas as to how this 
may be avoided? 

A. We believe that your winch drum 
probably holds several hundred feet of 
line and not being evenly wrapped, when 
a hard pull is made the line crowds 
center of the drum and 
know 


toward the 
tangles. The best remedy we 
of is to have a smaller drum in addi- 
tion to the large one and only have a 
short line on it. This short line to be 
used on all hard pulls when the truck 
can be located near where the line is 
attached. 


TELEPHONE 


Q. We notice that the suspended 
transmitter is seldom used these days 
for small switchboards. We find also 
that the night operator frequently dam- 
ages headsets by laying them on the 
key shelf and then when answering 
calls frequently drops the set. We 
would appreciate a suggested remedy 
for it seems impossible to make night 
operators wear a headset all the time 
when they are not busy. 


A. Night operators and operators on 
small switchboards where the traffic is 
object to 


not heavy usually do not 


wearing a headset continuously. The 


headset is not only damaged by fre- 
quent droppings but the operator in a 
hurry will often open a key while lift- 
ing a transmitter and cause disagree- 
able noises in the subscribers ear. We 
have found that an ordinary handset 
from a telephone, with a long cord and 
a plug to fit the switchboard operators 
jack makes a much better arrangement 
on a small switchboard than the con- 
ventional headset. 

Q. What reason can be given for 
maintaining cable under constant gas 


pressure and how is this accomplished ? 


A. The principal reason for this is 
to eliminate moisture trouble and lo 
cate sheath openings before service in- 
terruptions occur on important cables 
cable 


The system of pressure testing 


has been so effective that numerous 


underground and aerial cables have 


been placed under constant gas 


pres- 


sure. After these cables have been put 
into service, both ends are sealed with 
plugs and also installed at approxi- 
mately ten mile intervals to sectionalize 
sheath 


the cable for use in locating 


breaks. Gas is admitted to the cable 
at about half the valve locations. Gas 
entrance should never be made near one 
of the dams. For a ten mile section of 


cable, 4 or 


nitrogen will be 


5 200 cu. ft cylinders of oil 
pumped required to 
bring the section up to .a pressure of 
about 12 pounds per square inch at 60 
degrees F. The valves are generally 


located at the loading splices, which 


gives them a 6,000 ft. spacing. The gas 
pressure will equalize in the cable in 


about 24 hours. 
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Social Security Acct 
Starts January 1st 


LD Vv A . lia ns 
regar« e So S t \ct were 
ee , 
completed te ,ovempDe cove 2 
1 
employers é rr more employees 
The \ overs ( elep ¢ ndustry 
almost as a whole and ma of the 
7 1 } 
various te phone issociations Nave as 


sisted their members materially in im 


parting information applying to them 


under the Act 


The United States Independent Tele 


phone \ssociation through the efforts 
of Pres. F. B. McKinnon, delivered to 
their members a copy of the Bulletin 
issued by the government, also thei1 
comments on same, that members might 
have that advice Phe Bulletin § is 
known as Regulations 91, relating to 
the Employees’ Tax and Employers’ 


Tax, under Title VIII of the Social 


Security Act, and is available and for 


sale by the Superintendent of Docu 
ments at Washington for a charge of 
10 The information sheet and Bul 
letin were mailed by the U. S. Inde 


pendent Telephone Association unde 


Phe Kansas lelep rie \ssociation 
or whi M Samuel Tucker of leas 
| on s yreside ssued 1 det da 
) November 27th a tif it1o to all 
members that e Associat 1 was cor 
templating a cooperative move to sup 
ply record blanks for their member: 
companies Dhese In lude a set of 
forms covering the different records 
necessary to keep under Act. To Kan 
sas members the forms are available 
as follows Emplovees’ R « ord of 
Earnings and Deductions: Statement 


of Employee's | arning and Deduc 


1 year or more using a line for each 
payment The second rm is a State 
ment issued with each pay check and 
shows the information kept on_ the 
Emp! ee s Record It Ss to De pre 
erved by the Emplovee for reference 
The third torn has additional space 
or nputis ixt ind ecording 
payro ¢ é equired eacl 
acenal 
severa \ it ] 1 ( 
| l ] ‘ A + t T . 
e Nat il and Kk 3 a i 
‘ 1 ¢ t 
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e advantage ind a p 
hibitive ese sery es r\ iss 
1ations are to be con ne ded Ith nu ] 
{ §S 18s not the firs ne their 1clVICE 
is actually saved them money and 


served the members to great advant 


i Sails , , , 
age Bulletins have also advised as 
‘ 


o Unemployment Insurance that is ap 


plicable to companies having & or mort 


| 
employees 


Several moot questions have been 
tendered the Postmasters of the vari 
ous communities advising employers 
and employees regarding the Act. One, 
it seems, is still worrying, a number 
f postmasters in regard to partner 
ships where only two people are work 
ing under the same conditions and 
leir pay is determined by the amount 
their efforts bring each month. In the 
telephone industry this does not apply 
so much, as practically all companies, 


, é : ; 
regardless of how small have, throug 


the efforts of their various associations 
set up depreciation reserves and in 
this case the government insists upot 
registration It was also pointed out 
after investigation that registration 


should be made if any question what 


vel 1S made 


o the pioneers of the industry is the 
question otf participation if the em 
pl vee or ofhcer of the company will 


have | 


een over the age of 60 by Jan 
uary Ist, 1937, when the Act goes into 
ettect For those who retire at the 
age of 65, the amount to their credit 
is paid in a lump sum at 3 © inter 
est It is clearly stated in 
and has been interpreted as such that 
no pension or payment will be made 
after the employee reaches 65 unless 
ie retires from his position, This 


means the government insists that one 


f ¢] } 


of the policies of the Act is to make 


room and employment for 


er and to provide promotions for those 


rider, 


Exemptions are clearly stated in the 


Bulletins covering the Act and we feel 


sure our readers are familiar with 
them Announcement has just reached 
the public of the pening of many 
x | | 
new othces to assist the regiona 
- , ‘ ‘ ‘ ; 
fices already provided The detail an 
red tape a reform of this kind effe 
are hoped to be .wiped out by the fir 


(Please turn to page 32) 
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W. C. Darrow to Lead | 
North Carolina Independents | 


@ With the election of W. C. Darrow section of the country during 1937 | 
of Tarboro, N. (¢ as their presi and a continued increase in installa 
dent, W H. Harris of Lexington tion is expected and predicted Phe 
as vice-president and E. H. Danner North Carolina Association served sev 

Durham as secretary-treasurer, the ral luncheons and a_ banque 1 the 
North Carolina Independent Telephon eve of adjournment 
\ssociation closed their meeting with : 
a luncheon for members and represen Manufacturers report active con 

| 


’ structior ) 1s pl » in ft 
tatives on Saturday November 14th truction work planned in t 


+ 


future in this section with indications 








\ number of manufacturers had thei: : : ‘— — 
. ot continuation ot the increase in Dot! 
representatives present to assist in the ' , , 
the telephone business and all other 
convention, Speakers included F. B ; 
. “ : imes, 
McKinnon of the U. S. Independent 
Telephone Association; A. L, Geiger, 
Washington, D. C., counsel for the 
national association; C. ( Deering, . . 
wet pee ; Installation Gain 
secretary or the national association, 
and many others including L, D. Dens ; 
ie . Minnesota or Notre Dame are 
more of Mt. Airy and J. R. Porter of 
Tart . ‘ not the only ones having conse- 
arboro. ‘ 
cutive records. A glance at the 
The new president Mr. Darrow, was Monthly Telephone Station Ba- 
MY.oy. com PANY formerly secretary of the association rometer on page 26 will show a 
if gli wt - and succeeds Mr. Robbins Tilden of beginning in July of 1935 for sta- 
ig , si” ° . . ° ° 
On wiscom High Point. E. H. Danner was for tions installed with no recession 
merly vice-president and succeeds Mr noted for the past 17 months. 
Darrow as secretary The steady increase has been 
gage ‘ i ompanies an 
| a a a a ey oe felt by operat ng cor pa es d 
; : eee i 
was made for the benefit of the as manufacturing organizations, and 
' what’s more, b a redictin | 
semblage, both as to Unemployment hat's more, both re pred B 
Insurance and Old Age Pension. The the record will hold for many 
, ; , more months. Looks like the 
meeting was marked by much en : , ; 
us , . , issi “corner” has been lo- 
thusiasm reflecting the conditions the a " ” 
ne cated. 
industry is now enjoying. Considerable 











construction work is scheduled for this 








. . . that’s what every telephone 


engineer seeks . . . more hours C 4 | C A G O , S 


of service . . . which means fewer 
replacements, lower service costs! N ‘7 W E S T bd O T E L 
And that’s exactly what Ray-O- 
Vac telephone batteries offer! OFFERS 

Free Radio Loud Speaker 


Circulating Ice Water 
Tub Bath or Shower in every room 


Saati: te 


For 3 decades Ray-O-Vac 


batteries have met and exceeded Garage . . . with direct entrance to hotel 
specifications and requirements RATES 

on every recognized telephone \ $2.00 Sinal 

and light intermittent test, and From ) $300 a oe 





surpass all government standards. 400 ROOMS FIREPROOF 


For lower service costs, specif: 


Ray-O-Vac! HARRISON HOTEL | | 


HARRISON STREET | 





an v7 2 © ANDREW C, WEISBURG, Presi : 
. , President vo 
O M P a N Y EDWARD W. JACKS, Manager an 


FRENCH BATTERY COMPANY 
Illustrated booklet sent upon request 


ek, oe eee 2 ee 8 ee 
MADISON, WISCONSIN 








Additiona Factories at 
Wassachusett and Lancaste 
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ANNOUNCING 


ALBERT PICK 
MANAGEMENT 
AND 
COMPLETION OF 
MODERNIZATION 
BY THE ESTATE OF 
MARSHALL FIELD 


L.C. LEVERING 


Managing Director 





GREAT 
NORTHERN 


0 


The Marshall Field Estate has spared no expense in trans- 
forming the Great Northern into Chicago's hotel of tomorrow. 
Four hundred rooms-- furnished by expert interior decorators, 
All have private bath. Rates ‘2.50 and up single, ‘3.50 and 
vp double. The Great Northern, at Jackson Boulevard and 
Dearborn Street, is still Chicago's 
most conveniently situated hotel. 


ALBERT 





“J ey 
HOTELS 
4500 ROOMS IN 8 STATES 


MIAMI MOTEL ........0seeees DAYTON, OHIO ANDERSON HOTEL ..... 

CHITTENDEN HOTEL ...... COLUMBUS, OHIO TERRE HAUTE HOUSE . cians MAUTE SnDLANA 

FORT HAYES HOTEL ..... COLUMBUS. OHIO VENTURA HOTEL ...... ASHLAND, KENTUCKY 

FORT MEIGS HOTEL......+.. TOLEDO, OHIO OWENSBORO HOTEL . OWENSBORO, KENTUCKY 

FOUNTAIN SQUARE HOTEL . CINCINNATI, OHIO NEW SOUTHERN HOTEL . heap pac” TENNESSEE 

BELDEN HOTEL . (Opens in Dec.) . CANTON, OHIO MARK TWAIN - 8ST LOUIS, MO 
MOTEL .... INDIANAPOLIS, INDIANA RALEIGH HOTEL 42266-5656 WACO, TEXAS 





PICK. in punt should ahuriys suggest ALBERT PICK MOTELS 


















...and 60,000 other items 


WHERE dependability counts — only the 
highest quality electrical products will do. 
One such quality product is Western Elec- 
tric Lead Covered Cable —a cable whose 
dependability is insured by the most ex- 
acting of manufacturing standards. 

But that’s not all. Out of its roster of 
60,000 electrical items, Graybar is _pre- 
pared to meet any need of a telephone 
industry. And behind every Graybar item 
stands the Graybar reputation for quality 


that goes back 


— « GraybaR 


OFFICES 79 PRINCIPAL CITIES 
EXECUTIVE OFFICES: GRAYBAR ‘ena. NEW YORK, N. Y 











rapo 


GALVANIZED RODUCTS 


Telephone Wire 
vv 
Steel Strand 








Crapo Galvanizing 
neither cracks nor peels 
not even when subject- 
ed to splicing, twisting or 
sharp bending. Its tight, 
ductile, pure zinc coating in- 
sures corrosion resisting 
joints, longer life, lower 
maintenance costs. 











@rapo Galvanized Wire is 
made in EBB, BB and Steel 
grades. @rapo Galvanized 
Seven Wire Steel Strand 
furnished in Standard, 
Siemens-Martin, High 
Strength, Extra High 
Strength. 


Indiana Steel & Wire Co. 
Muneie, Indiana 
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Three Way Mastergrip: 


more economical beca 


at n sie cris init 3 t + 45S ess ex 
pensive fT install. 

@ Mastergrip is easy to install because it 
ight mpact Tagore ccogptantind require 
sma r no t snd no expensive t¢ 

@ Mastergrit ; power to hold | ise it 

exc an té ntro und turbed ¢$ sme : 


made , Certified Malleable Iron or 


@ Mastergrip is light in weight, which make 


every operation easier. 

@ Mastergrip is dependable in swampy and 
sandy soils where it is difficult to dia a 
hole becau: Masterarip can be driven 


into place, to any depth. 

@ Mastergrip blades operate independently 
allowing anchorage against buildings or 
walls or in rocky soil. 

@ Mastergrip can be installed under water 
snd set at any angle. 

Descriptive Folder on Request 


THE AIKEN 


MASTERGRIP 


ANCHOR CO., INC. 
63 E. Lake St. 114.N. 7th St. 
Chicago Saint Louis 
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Social Security Act 
Starts January | st 


(Continued from page 29) 


of the year when the Act goes into 


It is suggested that any company not 
thoroughly familiar with the Old Age 
Pension and especially Unemployment 
feature of the Act to com 
President F. B. Mc- 
Kinnon of the U. S. Independent Tele 
phone 


Insurance 
municate with 


\ssociation in Chicago and ob 
tain copies of the bulletins issued. The 
comments and questions handled in the 
exclusively to 


telephone companies and clears several 


communications apply 


questions that arose immediately after 


the Act was passed. 


Bulletins and letters were also sent 


by the Texas Telephone Association 


of which Oscar Burton is president 
and H. M 
ing complete data for their 
and the Illinois 


included advice from counsel for their 


Stewart is secretary, giv 
members; 
Association which also 


members 


Other Associations have, no doubt 
acted in the same manner and we hope 

illustrate several of these forms now 
in process of completion for our read 
ers in an early issue, 

The Bell System has announced pub 
licly that the 270,000 employes of that 
system would continue to get the bene- 
fit of their pension plan in addition to 
participating 
sion. The Act 


announced their pension 


in the government pen 
allows this feature and 
the company 
plan would allow, if the present law 
is unchanged in 1942, workers to re 
ceive an amount equal to the f 
sion paid by them and one-half the 
government pension. Employees make 
no conti 


ind. 


ibution to the compan pension 


f 


Bell Laboratories 
Selects New Executive V. P. 


In anticipation of the retirement of 
Vice President | H. Colpitts of sell 
Telephone Laboratories, whi will 


take place early in 1937 under the age 
provision of its pension plan, the di 
rectors of the Laboratories have elected 
is executive vice president Oliver 
Ellsworth Buckley, who has been Di 
rector of Research To succeed Dr 
Buckley as director of res¢ arch, Dr 
Mervin J Kelly, 
rector of research has been 


research Mr Otto B. 


formerly manager of Staff 


who is assistant di 
appointed 
director of 
Blackwell, 
Departments, has been elected vice 
president of the Laboratories with re 


the developmen ail 


mmmunication apparatus ind tele- 


sponsibility for 


phone systems 








COOK @& 
DISTRIBUTING 
FRAMES 


MAIN 
INTERMEDIATE 
WALL 


MADE IN UNITS OF 20 
to 20,000 pairs for every type 
of distribution and service. 
Line Terminals—Vertical or 
Horizontal, 2 to 8 clips high 
—10 to 50 pairs long 














Whatever your frame _ re- 
quirements are there is a 
Cook Frame to satisfactorily 
answer your needs, 





Modernize your plant with a 
new Cook Frame and Cook 
Central Office Protectors. 
Now is the time of the year 
to make this improvement. 
































Type 10 














L-9 Wall Frame 


Cook 
Electric Co. 


CHICAGO 
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POINTS OF SUPERIORITY IN THESE | 




























CONDUCTORS 
With improved moisture-resisting selected for its greater physical 
minimizes possibilities of electrical MOISTURE-PROOF 

5 

FLEXIBILITY 2 TATE insulation is 
twisted together so as to give pound providing additional protec- 
LONG WEARING WORKMANSHIP 
textile available is used est standards of work- 


NEW 

EW CELLULOSE The Double Wrapped Con- 
and body-acid resisting qualities. strength and ability to withstand 
leakage. 

. IMPREGNATION 
Cords of three con- impregnated with a special non- 
maximum flexibility, uniformity tion against electrical leakage. 
OUTER BRAID 

Each cord is manufactured 
in outer braid, assuring suchh nd thoroughly 
m Pp. @ 


1 BRONZE ALLOY 
ACETATE INSULATION ductor Ribbon is Bronze Alloy. 
Its improved insulation resistance hard usage without breaking. 
MAXIMUM 

The CELLULOSE ACE- 

ductors or more are ' corrosive moisture-proof com- 
and less liable to kink. 

3 SUPERIOR 
The finest wear resisting in accordance to the high- 
] life. 
— a tested. 










SEND FOR SAMPLE CORD TODAY! 
We will gladly submit sample Lenz Telephone 
Cord for your personal inspection. 






HAVE YOU RECEIVED YOUR FREE LENZ CORD CHART? 


For all types of switchboards and instruments. 
FREE to Telephone engineers and managers! 















LENZ ELECTRIC MANUFACTURING CO, 


1751 NORTH WESTERN AVENUE e e ESTABLISHED 1904 e e CHICAGO, ILLINOIS 


Too Good to be True 


but it’s a Fact 
oes The MASTER 
Ringing 
Machine 











Lire 
SAVERS" 


In Times of 
Storm - - - 


"NATIONAL" 
SLEEVES 








IS YEARS 
Order an Emergency wapery AHEAD 
and be Prepared - .- NOTHING TO 
do a, ‘ WEAR OUT 
| ' : . rn We @ No Adjustments 
nd N ay Nav with @ Economical 
JOU ines J iv nemen wil] find either A No Radio 
National Double Tube r National Nico- ver iannane 


Price $45.00 
30 DAYS' FREE TRIAL 


You Take No Risk 
(Operates on 110 volts A. C.) 


SUB CYC | 


LORAIN PRODUCTS CORPORATION, 
Lorain, Ohio. 


export Tributor Lorain Products Corporation is exclusive manufacturer for use 

and sale in United States Address foreign inquiries to 
INTERNATIONAL STANDARD ELECTRIC CORP. Automatic Electric Sales Co., Ltd., Chicago, Ill 
New York, N. Y. Sold By Leading Distributors 


value. | JO aS many companies do 





ay r } ior r ise in emeraency 





5 ore Splicing Sleeve f inestimable 


hd 


+, = 
Oay. 


THE NATIONAL (6) 
TELEPHONE SUPPLY COMPANY 


5100 SUPERIOR AVE. CLEVELAND, OHIO 
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A DEPENDABLE 


CABLE 
TERMINAL 














Reliable RU unpro- 


tected terminals 
are easy to install, 
easy to work on 
and built to outlast 
the cable. 


Write for a sample 


Reliable 


Electric 


Co mpany 
Chicago, Ill. 
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Texas Doing 
| Construction Work 
Se 


| Texas 


Stewart, secretary of the 
Telephone Association has re 
ported a number of construction pro 
jects now being underway. Estimates 
at College Station are nearing com 
pletion and work will soon start at 
facilities 


defective cable 


Bryan, with additional cable 
and displacement. of 
scheduled. The Rusk-Jacksonville toll 
along a new high 
Moore of 


charge Cable 


line is being rebuilt 
way with district manager 
Henderson in repairs 
are being made by Mr. Knox Howlett 
at Lometa, Mullen and Goldthwaite 
\ total of 30 exchanges are listed on 
the Associations’ “100% Club” being 
listed as exceeding their new installa 
tion quotas with several showing well 
over the quota and in one case an in 
crease of 1466.0% was gained over the 
listed quota. This was at Talco where 


a new oil field is being developed 


Silver 

Anniversary 

Celebrating their 25th year, the 
Denver & Ephrata (Pa.) 
Company honored C. E, Eaby, Wm. F 


Brossman and H 


7 ele phe me 


Frank Eshleman at 
November 


establishment 


a dinner’ given during 
Commemoration of the 


in November, 1911, the 


held in the recreation hall of the ex 


banquet was 


change. The presentation of — silver 
plaques to the first and only president 
the company has had, Mr. Wm. F 
Bossman; and vice president and gen 
eral manager Mr. C. FE. Eaby, was 
made by Miss Bertha, daughter of the 
president, on behalf of the entire or 
ganization. The event also served to 
celebrate the 69th birthday of Mr. 
Brossman. According to reports the 
company has grown from an original 
capitalization of $25,000 in May, 1911, 
to a figure totalling assets at 
$500,000.00 


Long Distance 
Plane Phone 


Frank Phillips, millionaire oil mat 
of Bartlesville, Okla., announces com 
pletion of long distance calls in what 
e believed to be the world’s first au 
plane long distance completion for pri 


vate parties 


\t the time of the conversa | ] 
lips was in his private plane about 8,000 
feet above Joplin, Mo Mrs Phillips 
was in Chicago, where a son, John, was 


ill in a hospital. 
Phillips talked 


Louis offices 


Several minutes late: 


to his New York and St 
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~ remarkably fine tool. 
_ From the Cntltaibianédiant 

the alloy tool steel made to the ~ 
most exacting specifications— 

Through the old craftsman 1 
methods of individual manufac- — 
turing and individual heat treat- 
Sai. : 

To the final steps of rigid in- 
spection and testing, each pair of j 
pliers that carries the Klein trade- | 
mark represents the maximum in > 
plier quality. 

Klein methods viewed in the 
light of modern mass preduction 
are necessarily more costly. 

On the other hand, for a man 
who demands a plier of Klein 
quality there is no way to pro- 
duce it except the Klein way. 


coms WIL IF BN esis 


3200 BELMONT AVENUE, CHICAGO, ILL. — 


TELEPHONE ENGINEER 




















Ph lips, wh stopped at Lambert-St 


1 


Lovis fying feld, said electrical ems TH MVP aterzjals and Manufacture 


petroleum company had 





aeveloped§ the telep ne tnat he had 





Conductors are selected to meet 
rigid specifications based on tele- 
He said the handset phone in the ait phone requirements and every ship- 
ment is tested to see that those 
specifications are met. Insulating 
materials are all of premium quality 
and constantly checked for adaptabil- 
with anv phone in the world’s long dis ity to telephone needs, and must meet 
; our specificaions, which result in long 
service for Whitney Blake Telephone 
Wires. Throughout the entire manu- 
; : facturing process we use the latest 
interfere with and best methods and machinery, 
supplementing this with a series of 
tests and inspections in every de- 
partment of Commerce frequency partment, plus a final series of tests 
before we apply the Whitney Blake 
lead seal of quality. 


tance svsten It perates in conjunc 


tion with. the plane’s standard 


transmit 


ting set, put does 


the transmitter on its De 








Telephone Engineer, T e | e Pp h one W i re 


Gentlemen: RUBBER COVERED 
My July copy of Telephone En- COPPERWELD - BRONZE - COPPER 
gineer has been destroyed. DROP - INSIDE and BRIDLE 


Will you kindly send me a copy 


to replace this one. <we> 
I am very anxious to replace 


) this issue as I do not want to MANUFACTURED BY 
miss anything of these two won- e 
derful articles you are now run- The \\ hitney Blake Co. 
ning, “Telephone Transmission SOLE SELLING AGENTS IN U.S. A. 
Theory & Practice” and “Switch- 








& Practice” are the best that I 


have ever seen presented on this E L E Cc T R I Oo M P A N Y 


subject. FOREIGN DISTRIBUTORS: International Standard Electric Corporation, 67 Broad St., N. Y¥. C. 


board Maintenance.” 
| I think the articles on “Theory | a Y a 














You certainly have made some 
wonderful improvements in this = 
magazine in the last two years. 

| 




















Davey Line Clearing Service ‘7 
Keep up the good work. ; 
Is the three year for two dol- } 4 t ' n af 
lars subscription still in effect? Be ildi G a Wall 
uilding Goo 1 “ 
| FAST 


I have 4 or 5 prospective sub- 
Very truly yours, Davey line clearing service can S ACCURATE 


scribers. 
help you to improve public rela- 




















C. Leon Thomas tions, for Davey men are respected ai 
' and well liked by tree owners. A naow sty) Scasme : 
| few of the reasons for this are — | Complete with 
| . . . 
Awarded John thet they have: full instructions. 
| Fritz Gold Medal 
| G eda ® Tact $ 1 00 
Mr tl Newell Talbot, 7! rs) Sn 
ir. Arthur Newell 1 oo ® Resourcefulness 
fessor emeritus of engineering of the 
U. of Illinois, has been awarded the © Fine Appearance GUARANTEED 
1937 John Fritz Gold Medal, highest of ° °° 
® Special Training 
yu K 
© Constant Supervision ee point high voltage 
TEST Tips tact deal f 
You, too, will like Davey men. ervice man or electrician 
They are energetic, eager to please, 3 
anxious to promote your interests rests sola polarity, CONTIAGH 
in every way possible. A Davey resistors, leaky and shorted condenser 
representative will be glad to pro- 
vide you with further information. es small sé hi 
4 4 3 A ] ! UO ame 
THE DAVEY TREE EXPERT CO. | ee eee ae 
5.000 volt insulatior na life 
Kent, Ohio 


Send for yours today 


ASALES ORGANIZATION EXCLUSIVELY DAVEY 5 settle: Raeneieeilil 


Telephone Bidg., Kansas City, Mo. TREE SURGEONS | 4266 Lincoln Ave. Chicago, Ill. 
Citizens Trust Bldg., Ft. Wayne, Ind. | 
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Accounting Systems 








ACCOUNTING 


HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 

803 ELECTRIC BUILDING 
Indianapolis, Indiana 








Your Bookkeeper 


Should be one who has had the practi- 
cal experience of Operating, Owning 
and Managing Telephone Plants. He 
should be a specialist in Telephone Ac- 
counting. He should be able to make 
up the books in his office from data 
supplied by you, and at a nominal cost. 

He should supply the necessary re- 
porting Forms without charge, and be 
ready to assist you with your various 
annual Government or State reports. 
Twenty-five years of this kind of ex- 
perience is offered to you. 


Francis A. Bowdle 


Registered Public Accountant 
BOX 642, WHEATON, ILL. 











ACCOUNTING, TAX & RATE 
CONSULTANT 


22 years continuous contact 
with telephone organizations. 


C. B. RUSSELL 


Interurban Building 
COLUMBUS, OHIO 























Lightning Arresters 





L. S. BRACH Mfg. Corp., Newark, N. J. 


NEON 
ARRESTER UNIT 
Replaces Carbon Mica 
Avoid Grounds or Leaks 


SOLDERALL 
Pure Metal Solder and 
Flux Combined 


in Collapsible Tub. 








TEST-O-LITE 
Pocket Voltage Tester— 100 to 500 Volts 
Indicates AC or DC and Polarity 


WRITE FOR og CATALOGUE 








Mr. Telephone Man: 


DON'T GUESS TEMPERATURES |! ! 
Use DILLON TEMPEROMETERS 
and be SURE! 


DILLON MFG. CO. 


63 E. Lake St. Chicago 











American Engineering honors The 
award is made annually for notable 
scientific or industrial achievement by 
a board composed of sixteen past- 
presidents of the four societies of Civil. 
Mining, and Metallurgical, Mechanical 
and Electrical Engineers. 


Represents Leich 


Mr. F. M. Coker of Los Angeles, 
Calif, has been appointed Sales Repre- 
sentative for the Pacific Coast, accord- 
ing to report from the Leich Electric 
Company, Genoa, Ill. handling the 


entire line in that territory. 


Copperweld Selects 
Roy C. Raasch 


Selected as field representative, Mr. 
Roy C. Raasch, now has Chicago as 
headquarters, Copperweld Steel Com- 
pany has just announced. The new 
agent is a graduate in Electrical Engi- 
neering from lowa State University. 
For the past few years he has seen 
service in overhead line work and in 
the engineering section of one of the 


large utilities. 


General Rees, 
A. T. & T. Official, Dies 
Brigadier General Robert I. Rees, 
of New York, who resigned effective 
December Ist as vice president of the 
American Telephone and Telegraph 
Company, died on November 23rd at 
the age of 65, from cerebral hemorrhage. 
A leader in civic enterprise, a mem- 
ber of many scientific societies, and 
leaving a brilliant record in the U. S. 
Army, the deceased leaves as survivors, 


his widow, a son and three brothers 


Silver 
Anniversary 
Mr. Alfred H. Nicoll, mgr. of Gray 


bar in San Francisco, celebrated his 
25th continuous year with the company 
during November. With the exception 
of 7 years at Salt Lake City, the entire 
time has been in San Francisco. Two 
other employees also joined the 25 year 
group, Martin B. Menne, Service Super- 
visor at Memphis and _  Spottswood 


Ligon, of the office force in Richmond 








Poles 








CEDAR POLES 


Plain or Butt Treated 
B. J. CARNEY & CO. 


10@ No. 7th St. Minneapelis 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 























Telephone Directories 





Telephone Directory 


ADVERTISING 


Write or te le phone for proposition 


LM.BERRY & CO. 


Call L.D.16 -Tele phone Bldg.. Dayton.O 











Telephone Engineers 








J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Sireet 
CHICAGO 











J. W. WOPAT 
CONSULTING ENGINEER 
Telephone Engineering — Construction Su- 


pervision — Appraisals — Financial 
— Rate Investigations 


303 East Berry Street 
Fort Wayne, Indiana 











JOHN C. LARKIN 


AND COMPANY 
@ CONSULTING 


ACCOUNTANTS AND ENGINEERS 
Specializing in a Professional Service 
to Telephone Utilities Covering the 
Field of Accounting and Engineering 
Chamber of Commerce Building 
SYRACUSE, NEW YORK 
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Telephone Equipment 





SPECIALISTS IN 
Rebuilding and Repairing 


TRANSMITTERS 


Absolutely finest workmanship 
gua ranteed 


Baked, black, velvet finish, New granular 


carbon. Workmanship, adjustments and 
tests made with the latest and most im- 
proved apparatus. 50c each less backs. 


One year money back guarantee. 
Full information on request 


* THIS MONTH’S SPECIAL * 


Old Telephones 
MODERNIZED 


Old, obsolete wallphones, or the 
parts from old phones rebuilt into 
late model, smart looking wall- 
phones or desk phones with new 
oak cabinets—$7.50 each. 


Full details on request. 


Telephone Repair Shop 


1760 LUNT AVE., CHICAGO, ILLINOIS 
DANIEL H. McNULTY, Owner & Manager 














RECONSTRUCTED EQUIPMENT 


1 Western Elec. No. 
ity Common battery P. B. 
equipped with 30 local lamp 


1801 40 line capac- 
X. board 
lines, 5 


cord Ckts., 2 trunks with dial, Hand 

Gen., etc., all mounted on 3 drawer 

flat top desk @ $125.00 
Western Elec. No. 20AL Desk set with 

Trans. & Rec. Complete with No. 334 

Straight line steel signal set @ 8.25 
Western Elec. No. 538 Straight line C. 

B. Steel hotel set with enclosed 

Gongs @ 7.75 
1 Western Elec. No. 62A Ringing ma- 

chine operates off from 6 to 8 volts 

Storage battery, delivers 20 cycle 80 

Volts A. C. ringing current @ 10.00 
Kellogg No. 729 S. A. Common battery 

Oak finish Wood hotel sets with 

Booster Coil @ 6.75 
Monarch desk set with Trans. Rec. & 

Cord complete with 3-bar 1000 or 1600 

ohm ringer inside connection signal 

set $7.85; 4-bar @ 8.75 
Leich Elec. Local Battery Transmitters 

complete with Mouthpiece & back @ .85 
Automatic Elec. Slip type Receivers 

with New Western Elec. Shell & 

Cord @ 1.05 
Leich Elec. Slip Type Receivers with 

New shell & Cord @ 1.15 
Western Elec. No. 122 External post 

connection Rec. without cord @ .65 
Western Elec. No. 21D or E 2 MF Con- 

densers @ -35 
REBUILT ELECTRIC EQUIPMENT Cv. 

Not Ine. 


1940 West 2ist St., Pilsen Sta. 
Chicago, Ili 
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An Ideal Collection Practice, by J. G. Ihmsen, 


1-36. 


All-Relay System at Lima, Ohio, George B 
Quatman, 3-34. 
B 
Bell System Helps Texas Celebrate Birthday, 
9-27. 
Belfast Automatic Telephone Area, L. R. Rog- 
erson, 2-30. 
Beginning in February Issue—Telephone 
Transmission Theory and Practice, Robert A. 
Clark, 1-49. 
c 
Cable Splicer’s Platform, J. W. Peyton, 8-17. 
D 
Dust—Telephone’s Public Enemy No. 1, Ray 
Blain, 1-39. 
E 
Editorials 1-27: The Buyers’ Guide 2-27: A 


3-21: Bill 
Communication 


of Rights 
Seizure 


Tough Assignment. 
Sidetracked in 


4-17: A Reversal of Policy From the 
Press. 5-27: Popular Ownership in the 
Telephone Industry; There's Still a Job 
to be Done. 6-23: A Call for Action. 
7-27: Plowing Back Profits. 8-20: An- 
other Major Improvement. 9-30: Pull- 
ing Steadily Out. 
F 

FCC Charged with Telegram Seizure for Black 
Group, 3-22. 

Frank Eldridge Named Telephone Manager 


for Gould Corporation, 2-34. 


Handy Pole Rock Device, Carl O. Morgon, 


7-22. 
Helpful Little Things in the Telephone Ex- 
change, Ray Blain, 10-22. 


Inside Plant Maintenance, Adolph Maier, 1-34 


Independents Hold Record-Breaking Conven- 
tion, 11-28. 
Items From Texas, J. A. Smith, 10-25. 
Iron Wire Splicing and Testing, J. J. Cline, 
2-18. 
K 
Kellogg Introduces New Line of Masterphones, 
4-32. 
L 
Line and Desk, Ray Blain, 2-20; 4-15; 5-20 
6-18; 8-18; 9-26; 11-38; 12-28 
List of REA Projects Locations, 9-28 


M 
Monthly Telephone Station Barometer. 1-28; 
2-28; 3-28; 4-26: 5-30; 6-26: 7-30; 8-26; 
9-38; 10-24; 11-30; 12-26. 
Modern Practices in Cable Splicing Ray 
Blain. 7-15. 
Minding Our Business, Philip D. Shea, 5-21 
N 
New Booth Ventilator, 4-30. 
P 
Paint in Your Telephone Exchange, Ray Blain, 
3-15. 
Preservative Treatment for Standing Poles 
Dan Kamphausen, 3-30. 
Plan Biggest Convention in Years, 9-19. 
Pioneers Have Best Year in History, 11-36. 


R 
Radio Telephoning in Hawaii, Earl Wel 
6-18. 
Ramblegraphs, J. A. Smith, 5-26. 
Relief & Rescue in Spain, Roland C. Davi 


12-22 


ty. 


es, 


Ss 
Switchboard Maintenance, C. K. Brown, 7-17; 
8-14; 9-24; 10-16; 11-22; 12-16. 
Salesmanship in the Telephone Industry, L 
M. Berry, 6-13. 
Social Security Act, 12-29. 
T 
“Tapping in’’ On Washington, Roland C. Dav- 


ies, 1-29; 


2-13; 3-13; 4-9; 5-13; 6-11; 7-13; 


8-11; 9-17; 10-11; 11-18; 12-11. 
Telephone Line Construction, John A. Brack- 
en, 1-31. 
That Word “Cost’’—What is It, J. H. Agee, 
1-42, 


Telephone 


Engineer 1936 Guide a 


Directory, 1-53. 


Buyers 


nd 


Telephone Transmission— Theory and Practice 
Robert A. Clark, Jr., 2-15; 38-17; 4-11; 
5-15; 6-15; 7-19; 8-11; 9-21; 10-18; 11-15; 
12-13. 

The Coaxial Cable Crosses Jersey, 10-28. 

The Telephone Industry Fights the Floods, R 
T. Barrett, 4-13. 

Vv 

Value-of-the-service Factor in Utility Rate 

Making, George J. Eberle, 11-19; 12-24. 








T.F.A. Plugs 


Buckeye Telephone 
& Supply Company 


COLUMBUS, OHIO 


(Telefon Fabrik 
Automatic) 


Moulded 
Insulation 
Better Plugs 


Less Money 


(Write for circular) 
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New Style Stewart Test Sets 


Have detector coil for 
telling direction and 
lamp for telling dis- 
tance to trouble. 

Sent on trial. Price 


$36. 


W. L. Runzel, President, brings to this or- 
ganization 47 years’ experience in the manu- 
facture of this type of telephone equipment. 


Telephone and Switchboard 
Cords and Wire 


May we quote you on your requirements? 


RUNZEL CORD and 
WIRE Co. 


4727-31 Montrose Ave., Chicago 
The Home of the Perfect Cord 








STEWART BROS. 
Ottawa, Il. 














Telephone Engineer 


N OW 
3 Years for $2 
l Year for $1 


Order Your Subscription Direct 


STURGIS 


TRUE POSTURE 
Operator Chairs 














A true posture chair designed to in- 
crease efficiency, mental alertness, re- 
duce fatigue, improve the health and 
comfort of the operator. 
Write For Particulars 
Available in 3 Different Heights. 
Distributed by 


STROMBERG-CARLSON 
TELEPHONE MFG. CO. 


100 Carlson Road, Rochester, New York 


Manufactured by 
STURGIS POSTURE CHAIR CO. 
Sturgis, Mich. 
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